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a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or of said prodrug; 

wherein Ri is hydrogen, Y, W-X, W-Y; 

wherein W is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

S is -O-Y, -S-Y, -N(H)-Y or -N-(Y) 2 . 
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Description 

BACKGROUND OF INVENTION 

5 [0001] This invention relates to cholesteryl ester transfer protein (CETP) inhibitors, pharmaceutical compositions 
containing such inhibitors and the use of such inhibitors to elevate certain plasma lipid levels, including high density 
lipoprotein (HDL)-cholesterol and to lower certain other plasma lipid levels, such as low density lipoprotein (LDL)- 
cholesterol and triglycerides and accordingly to treat diseases which are affected by low levels of HDL cholesterol and/ 
or high levels of LDL-cholesterol and triglycerides, such as atherosclerosis and cardiovascular diseases in certain 

10 mammals (i.e., those which have CETP in their plasma), including humans. 

[0002] Atherosclerosis and its associated coronary artery disease (CAD) is the leading cause of mortality in the 
industrialized world. Despite attempts to modify secondary risk factors (smoking, obesity, lack of exercise) and treat- 
ment of dyslipidemia with dietary modification and drug therapy, coronary heart disease (CHD) remains the most com- 
mon cause of death in the U.S., where cardiovascular disease accounts for 44% of all deaths, with 53% of these 

15 associated with atherosclerotic coronary heart disease. 

[0003] Risk for development of this condition has been shown to be strongly correlated with certain plasma lipid 
levels. While elevated LDL-C may be the most recognized form of dyslipidemia, it is by no means the only significant 
lipid associated contributor to CHD. LowHDL-C is also a known risk factor for CHD (Gordon, D.J., etal.,: "High-density 
Lipoprotein Cholesterol and Cardiovascular Disease", Circulation, (1989), 79: 8-15). 

20 [0004] High LDL-cholesterol and triglyceride levels are positively correlated, while high levels of HDL-cholesterol are 
negatively correlated with the risk for developing cardiovascular diseases. Thus, dyslipidemia is not a unitary risk profile 
for CHD but may be comprised of one or more lipid aberrations. 

[0005] Among the many factors controlling plasma levels of these disease dependent principles, cholesteryl ester 
transfer protein (CETP) activity affects all three. The role of this 70,000 dalton plasma glycoprotein found in a number 
25 of animal species, including humans, is to transfer cholesteryl ester and triglyceride between lipoprotein particles, 
including high density lipoproteins (HDL), low density lipoproteins (LDL), very low density lipoproteins (VLDL), and 
chylomicrons. The net result of CETP activity is a lowering of HDL cholesterol and an increase in LDL cholesterol. This 
effect on lipoprotein profile is believed to be pro-atherogenic, especially in subjects whose lipid profile constitutes an 
increased risk for CHD. 

30 [0006] No wholly satisfactory HDL-elevating therapies exist. Niacin can significantly increase HDL, but has serious 
toleration issues which reduce compliance. Fibrates and the HMG CoA reductase inhibitors raise HDL-C only modestly 
(~ 10-1 2%). As a result, there is a significant unmet medical need for a we 1 1 -tolerated agent which can significantly 
elevate plasma HDL levels, thereby reversing or slowing the progression of atherosclerosis. 

[0007] Thus, although there are a variety of ant i -atherosclerosis therapies, there is a continuing need and a contin uing 
35 search in this field of art for alternative therapies. 

[0008] EP081 8448 (970624) discloses the preparation of certain 5,6,7,8 substituted tetrahydroquinolines and ana- 
logs as cholesteryl ester transfer protein inhibitors. 

[0009] U.S. Pat. No. 5,231 ,1 02 discloses a class of 4-substituted 1 ,2,3,4-tetrahydroquinolines that possess an acidic 
group (or group convertible thereto in vivo ) at the 2-position that are specific antagonists of N-methyl-D-aspartate 
40 (NMDA) receptors and are therefore useful in the treatment and/or prevention of neurodegenerative disorders. 
[0010] U.S. Pat. No. 5,288,725 discloses pyrroloquinoline bradykinin antagonists. 

SUMMARY OF THE INVENTION 

45 [0011] This invention is directed to compounds of Formula I 



so 
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Formula I 



prodrugs thereof, and pharmaceutics lly acceptable salts of said compounds and said prodrugs; 

wherein FP is hydrogen, Y, W-X, W-Y; 

wherein W is a carbonyl, thiocarbonyl, sulfinyl or sulfonyl; 

X is -O-Y, -S-Y, -N(H)-Y or -N-(Y) 2 ; 

wherein Y for each occurrence is independently Z or a fully saturated, partially unsaturated or fully unsaturated 
one to ten membered straight or branched carbon chain wherein the carbons, other than the connecting carbon, 
may optionally be replaced with one or two heteroatoms selected independently from oxygen, sulfur and ni- 
trogen and said carbon is optionally mono-, di- or tri-substituted independently with halo, said carbon is op- 
tionally mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo, said sulfur is op- 
tionally mono- or di -substituted with oxo, said nitrogen is optionally mono-, or di -substituted with oxo, and said 
carbon chain is optionally mono-substituted with Z; 

wherein Z is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 
having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, 
taken independently, optionally having one to four heteroatoms selected independently from nitrogen, sulfur 
and oxygen; 

wherein said Z substituent is optionally mono-, di- or tri-substituted independently with halo, (C 2 -C 6 )alkenyl, 
(C^-C^alkyl, hydroxy, (C-,-C 6 )alkoxy, (C-^C^alkylthio, amino, nitro, cyano, oxo, carboxyl, (C^CgJalkyloxycar- 
bonyl, mono-N- or di-N.N-^-CeJaltylamino wherein said (C|-C 6 )alkyl substituent is optionally mono-, di- or 
tri-substituted independently with halo, hydroxy, (C,-C 6 )alkoxy, (C r C 4 )alkylthio, amino, nitro, cyano, oxo, car- 
boxyl, (C-j-CgJalkyloxycarbonyl, mono-N- or di-N.N-fC^C^alkylamino, said (C^-Cgjalkyl substituent is also 
optionally substituted with from one to nine fluorines; 

R 3 is hydrogen or Q; 



wherein Q is a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or 
branched carbon chain wherein the carbons, other than the connecting carbon, may optionally be replaced 
with one heteroatom selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted with hydroxy, said carbon is 
optionally mono-substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, said nitrogen 
is optionally mono- or di-substituted with oxo, and said carbon chain is optionally mono-substituted with V; 
wherein V is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 
having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, 
taken independently, optionally having one to four heteroatoms selected independently from nitrogen, sulfur 
and oxygen; 

wherein said V substituent is optionally mono-, di-, tri-, or tetra -substituted independently with halo, (C-,-C 6 ) 
alkyl, (C 2 -C 6 )alkenyl, hydroxy, (C r C 6 )alkoxy, (C^ -C 4 )alkylthio, amino, nitro, cyano, oxo, carbamoyl, mono-N- 
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or di-N.N^C^Cg) a Iky I carbamoyl, carboxy, (C r C 6 )alkyloxycarbonyl, mono-N- or di-N.N-fCj-C^alkylamino 
wherein said (C-,-C 6 )alkyl or (C 2 -C 6 )alkenyl substituent is optionally mono-, di- or tri-substituted independently 
with hydroxy, (C 1 -C 6 )alkoxy, (C-, -C 4 )alkylthio, amino, nitro, cyano, oxo, carboxyl, (C r C 6 )alkyloxycarbonyl, mo- 
no-N- or di-N,N-(C 1 -C 6 )alkylamino or said (C,-C 6 )alkyl or (C 2 -C 6 )alkenyl substituents are also optionally sub- 
5 stituted with Irom one to nine fluorines; 

R 4 is Q 1 or V 1 

wherein Q 1 is a fully saturated, partially unsaturated or fully unsaturated one to six membered straight or 
10 branched carbon chain wherein the carbons, other than the connecting carbon, may optionalfy be replaced 

with one heteroatom selected from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri- 
substituted independently with halo, said carbon is optionally mono-substituted with hydroxy, said carbon is 
optionally mono-substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, said nitrogen 
is optionally mono- or di-substituted with oxo, and said carbon chain is optionally mono-substituted with V 1 ; 
is wherein V 1 is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally 

having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 
wherein said V 1 substituent is optionally mono-, di-, tri-, or tetra-substituted independently with halo, (C r C 6 ) 
alkyl, (C^CgJalkoxy, amino, nitro, cyano, (C.,-C 6 )alkyloxycarbonyl, mono-N- or di-N,N-(C.,-C 6 )alkylamino 
wherein said (C^-C^alky! substituent is optionally mono-substituted with oxo, said (C^C^alkyl substituent is 
20 also optionally substituted with from one to nine fluorines; 

wherein either R 3 must contain V or R 4 must contain V 1 ; and 

R 5 , R 6 , R 7 and R 8 are each independently hydrogen, hydroxy or oxy wherein said oxy is substituted with T or a 
partially saturated, lully saturated or fully unsaturated one to twelve membered straight or branched carbon chain 
25 wherein the carbons, other than the connecting carbon, may optionally be replaced with one or two heteroatoms 

selected independently from oxygen, sulfur and nitrogen and said carbon is optionally mono-, di- or tri-substituted 
independently with halo, said carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono- 
substituted with oxo, said sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono- or 
di-substituted with oxo, and said carbon chain is optionally mono-substituted with T; 

30 

wherein T is a partially saturated, fully saturated or fully unsaturated three to eight membered ring optionally 
having one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring 
consisting of two fused partially saturated, fully saturated or fully unsaturated three to six membered rings, 
taken independently, optionally having one to four hGteroatoms selected independently from nitrogen, sulfur 
35 and oxygen; 

wherein said T substituent is optionally mono-, di- or tri-substituted independently with halo, (C^CgJalkyl, (C 2 - 
C 6 )alkenyl, hydroxy, (C-,-C 6 )alkoxy, (C^C^alkylthio, amino, nitro, cyano, oxo, carboxy, (C^CgJalkyloxycarb- 
onyl, mono-N- or di-N,N-(C 1 -C 6 )alkylamino wherein said (C^CgJalkyl substituent is optionally mono-, di- or 
tri-substituted independently with hydroxy, (C-,-C 6 )alkoxy, (C r C 4 )alkylthio, amino, nitro, cyano, oxo, carboxy, 
40 (CVCeJalkyloxycarbonyl, mono-N- or di-N,N-(C-|-C 6 )alkylamino, said (C-|-C 6 )alkyl substituent is also optionally 

substituted with from one to nine fluorines. 

[0012] A preferred group of compounds, designated the A Group, contains those compounds having the Formula I 
as shown above wherein 
45 the C 2 methyl is beta; 
the C 4 nitrogen is beta: 

Ri is W-X ; 

W is carbonyl, thiocarbonyl or sulfonyl; 

50 x is -O-Y-, S-Y-, -N(H)-Y- or -N-(Y) 2 -; 

Y for each occurrence is independently Z or (CVC^alkyl, said (C r C 4 )alkyl optionally having from one to nine 
fluorines or said (C r C 4 )alkyl optionally mono-substituted with Z wherein Z is a partially saturated, fully saturated 
or fully unsaturated three to six membered ring optionally having one to two heteroatoms selected independently 
from oxygen, sulfur and nitrogen; 

55 wherein said Z substituent is optionally mono-, di- or tri-substituted independently with halo, (C r C 4 )alkyl, 

(C 1 -C 4 )alkoxy, (C^-C^alkylthio, nitro, cyano, oxo, or {(VCgJalkyloxycarbonyl, said (C r C 4 )alkyl said alkyl substit- 
uent is also optionally substituted with from one to nine fluorines; 

R 3 is Q-V wherein Q is (CVC 4 )alkylene and V is a five or six membered partially saturated, fully saturated or fully 
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unsaturated ring optionally having one to three heteroatoms selected independently from oxygen, sulfur and ni- 
trogen; 

wherein said V ring Is optionally mono-, di-, trl- or tetra-substituted independently with halo, (C r C 6 )alkyl, 
hydroxy, (C A -C 6 )alkoxy, nitro, cyano or oxo wherein said (C^CeJalkyl substituent is optionally mono-, di- or tri- 
substituted independently with (C r C 6 )alkoxy or (C 1 -C 4 )alkylthio or said (C r C 6 )atkyl optionally having from one 
to nine fluorines; 
R 4 is (C r C 4 )alkyl; 

R 6 and R 7 are each independently hydrogen or (Cj -C 6 )alkoxy, said (C r C 6 )alkoxy optionally having from one to 
nine fluorines or said (C r C 6 )atkoxy is optionally mono-substituted with T; 

wherein T is a partially saturated, fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said T substituent is optionally mono-, di- or tri-substituted independently with halo, (C 1 -C 6 )alkyl, 
hydroxy, (C-i-C^alkoxy, (Oj-C^alkylthio, amino, oxo, carboxy, (C r C 6 )alkyloxycarbonyl, mono-N- or di-N,N- 
(C r C 6 )alkylamino wherein said (C r C 6 )alkyl substituent optionally has from one to nine fluorines; and R 5 and 
R 8 are H; 

and pharmaceutical^ acceptable salts thereof. 

[001 3] A group of compounds which is preferred among the A Group of compounds designated the B Group, contains 
those compounds wherein 

W is carbonyl; 

X is O-Y wherein Y is (C.,-C 4 )alkyl, said (C r C 4 )alkyl optionally having from one to nine fluorines; 
Q is (C r C 4 )alkylene and V is phenyl, pyridinyl, or pyrimldinyl; 

wherein said V ring is optionally mono-, di- or tri-substituted independently with halo, (C^-C^aWo/), hydroxy, 
(CVC^alkoxy, nitro, cyano or oxo wherein said (C r C 6 )alkyl substituent optionally has from one to nine fluorines; 
R 6 and R 7 are each independently hydrogen or (C 1 -C 3 )alkoxy, said (C r C 3 )alkoxy optionally having from one to 
seven fluorines; 

and pharmaceutical^ acceptable salts thereof. 

[0014] A group of compounds which is preferred among the B Group of compounds designated the C Group, contains 

those compounds wherein 

Q is methylene and V is phenyl or pyridinyl; 

wherein said V ring is optionally mono-, di- or tri-substituted independently with halo, nitro or (C^CgJalkyl, wherein 
said (C^-Cgjalkyl substituent optionally has from one to five fluorines; 
and pharmaceutical^ acceptable salts thereof. 

[0015] Especially preferred compounds of Formula I are the compounds 

[2R.4S] 4-[(3,5-dichloro-benzyl)-methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline- 
1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-dinitro-benzyl)-methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-car- 
boxylic acid ethyl ester; 

[2R.4S] 4-[(2 1 6-dichloro-pyridin-4-ylmethyl)-methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H- 
quinoline- 1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3 1 4-dihydro-2H-qui- 
noline- 1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6-methoxy-2-methyl-3,4-dihydro-2H-quino- 
line-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7-methoxy-2-methyl-3,4-dihydro-2H-quino- 
line-1-carboxylic acid ethyl ester; 

and pharmaceutical^ acceptable salts of said compounds. 

[0016] Other especially preferred compounds of Formula I are the compounds 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-qui- 
noline- 1-carboxylic acid isopropyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-ethoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quino- 
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line-1-carboxylic acid ethyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-am 
no I in e-1 -carboxylic acid 2,2,2-trifluoroethyl ester; 
[2R.4S] 4-[(3,5-bis-trrfluoromethyl-benzyl)-methoxycarbonyl-am^^ 
noline-1 -carboxylic acid propyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-am 
noline-1 -carboxylic acid tert -butyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl43enzyl)-methoxycarbonyl-amino]-2-methyl-6-trifluorom 
quinoline-1 -carboxylic acid ethyl ester; 

and pharmaceuticalty acceptable salts of said compounds. 
Especially preferred compounds within the C Group of compounds are compounds wherein 

a. Y is ethyl; 

R 3 is 3,5-dichlorophenylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; 

b. Y is ethyl; 

R 3 is 3,5-dinitrophenylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; 

c. Y is ethyl; 

R 3 is 2,6-dichloropyridin-4-ylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; 

d. Y is ethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; 

e. Y is ethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; 

R 6 is methoxy; and 

R 7 is hydrogen; 

f. Y is ethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; 

R 6 is hydrogen; and 

R 7 is methoxy; 

g. Y is isopropyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; 

h. Y is ethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is ethyl; and 

R 6 and R 7 are each methoxy; 

i. Y is 2,2,2,-trifluoroethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; 

j. Y is n-propyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; 

k. Y is tert-butyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 
R 4 is methyl; and 
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R 6 and R 7 are each methoxy; and 
I. Y is ethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 
R 4 is methyl; 

R 6 is trifluoromethoxy; and 

R 7 is hydrogen;and pharmaceutically acceptable salts of said compounds. 

[0017] A preferred group of compounds, designated the D Group, contains those compounds having the Formula I 
as shown above wherein 

the C 2 methyl is beta; 
the C 4 nitrogen is beta: 
R 1 is W-Y; 

W is carbonyl, thiocarbonyl or sulfonyl; 

Y is (C r C 6 )alkyl, said (C r C 6 )alkyl optionally having from one to nine fluorines or said (C r C 6 )alkyl is optionally 
mono-substituted with Z; 

wherein Z is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally 
having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 
wherein said Z substituent is optionally mono-, di-or tri-substituted independently with halo, (C^C^alkyl, (C r 
C 4 )alkoxy, (C,-C 4 )alkylthio, nitro, cyano, oxo, or (C r C 6 )alkyloxycarbonyl, said (C r C 4 )alkyl substituent option- 
ally substituted with from one to nine fluorines; 

R 3 is Q-V wherein Q is (C,-C 4 )alkyl and V is a five or six membered partially saturated, fully saturated or fully 
unsaturated ring optionally having one to three heteroatoms selected independently from oxygen, sulfur and ni- 
trogen; 

wherein said V ring is optionally mono- di-, tri- or tetra-substituted independently with halo, (C r C 6 )alkyl, 
hydroxy, (C r C 6 )alkoxy, nitro, cyano or oxo wherein said (C-, -C 6 )alkyl substituent is optionally mono-, di- or tri- 
substituted independently with (C,-C 6 )alkoxy or (C-,-C 4 )alkylthio or said (C r C 6 )alkyl optionally having from one 
to nine fluorines; 
R 4 is (C r C 4 )alkyl; 

R 6 and R 7 are each independently hydrogen or (C^CeJalkoxy, said (C, -C 6 )alkoxy optionally having from one to 
nine fluorines or said (C r C 6 )alkoxy is optionally mono-substituted with T; 

wherein T is a partially saturated, fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said T substituent is optionally mono-, di- or tri-substituted independently with halo, (C^-C^alkyl, 
hydroxy, (^-Cgjalkoxy, (C r C 4 )alkylthio, amino, oxo, carboxy, (C r C 6 )alkyloxycarbonyl, mono-N- or di-N,N- 
(C r C 6 )alkylamino wherein said (CVC^alkyl substituent optionally has from one to nine fluorines; and 

R 5 and R 8 are H; and pharmaceutically acceptable salts thereof. 

[0018] A group of compounds which is preferred among the D Group of compounds designated the E Group, contains 
those compounds wherein W is carbonyl; 

Y is (C,-C 4 )alkyl, said (C r C 4 )alkyl optionally having from one to nine fluorines; Q is (C r C 4 )alkylene and V is 
phenyl, pyridinyl, or pyrimidinyl; 

wherein said V ring is optionally mono-, di- or tri-substituted independently with halo, (C,-C 6 )alkyl, hydroxy, 
(C 1 -C 6 )alkoxy, nitro, cyano or oxo wherein said (C,-C 6 )alkyl substituent optionally has from one to nine fluorines; 
and 

R 6 and R 7 are each independently hydrogen or (C, -C 3 )alkoxy, said (C 1 -C 3 )alkoxy optionally having from one to 
seven fluorines; and pharmaceutically acceptable salts thereof. 

[0019] An especially preferred compound of Formula I is the compound [2R.4S] (3,5-bis-trifluoromethyl-benzyl)- 
(t-butyryl-e.y-dimethoxy^-methyl-l.a.S^-tetrahydro-quinolin-A-yO-carbamic acid methyl ester, or a pharmaceutically 
acceptable salt of said compound. 

[0020] An especially preferred compound within the E Group of compounds is the compound wherein 
wherein Y is n-propyl; 
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R3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; and . 
R6 and R 7 are each methoxy, or a pharmaceutical^ acceptable salt thereof. 

[0021] A preferred group of compounds, designated the F Group, contains those compounds having the Formula I 
as shown above wherein 
the C 2 methyl is beta; 

the C 4 nitrogen is beta: 

Y m£ C 6 )alkenyl or (C r C 6 )alkyl, said (C 2 -C 6 )alkenyl or (C-CeJalkyl optionally having from one to nine fluorines 
or said (C 2 -C 6 )alkenyl or (C,-C 6 )alkyl optionally mono-substituted with Z; 

wherein Z is a partially saturated, fully saturated or tully unsaturated three to six membered ring optionally 
having one to two heteroatoms selected independently from oxygen suttu, -and nrtrogen, 
wherein said Z substituent is optionally mono-, di- or tri-substituted .ndependently with halo, (C,-C 4 )alkyl, (C, 
n£>, cyano, oxo, or ( Cl -C 6 )alkyloxyoarbonyl, said (C^C^alkyl optionally subst. 
tuted with from one to nine fluorines; 

R3 is Q-V wherein Q is ( Cl -C 4 )alkyl and V is a five or six membered partially saturated, fully saturated or fully 
LL^ing optionalr/VaJing one to three heteroatoms selected independent* from oxygen, sulfur and n, 

''^"wherein said V ring is optionally mono-, di-, tri- or tetra-substituted independently with halo, ( Cl -C 6 )alky I, 
hydroxy (C.-Celalkoxy, nitro. cyano or oxo wherein said (C r C 6 )alkyl substituent is optionally mono-, d^ or tr. 
subsSed Independently with [c 1 -C 6 )alkoxy or ( Cl -C 4 )alkyRhio or said (C-C^kvl optionally having from one 
to nine fluorines; 

% ^*£m independently hydrogen or (C^a.koxy, said (C r C 6 )alkoxy optional* having from one to 
nine fluorines or said (C r C 6 )alkoxy is optionally mono-substituted with T; 

wherein T is a partially saturated, fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said T substituent is optionally mono-, di- or tri-substituted ,nde P enden% wrth halo, (^-Ce alkyl, 
hydroxy (C 1 -C 6 )alkoxy, (C.-C^alkylthio, amino, oxo, carboxy, (C^ -Cgjalkyloxycarbonyl, rnono-N- or di-N, N- 
Ec^lUmtno wherein said (Chalky, substituent optionally has from one to nine fluonnes; and 

R5 and R 8 are H; and or a pharmaceutical* acceptable salts thereof. 
[0022] Agroupofcompoundswhichispreferredam 

thole compounds wherein Y is (Chalky I, said (C^alkyl optionally having from one-to nine fluonnes, Q is (C r 
C 4 )alkylene and V is phenyl, pyridinyl, or pyrimidinyl; . Hmw , r 

wherein said V rtng is optionally mono-, di- or tri-substrtuted independently wrth halo, (C r C 6 )alkyl, hydroxy (C, 
C 6 )alS nitro, cyano or oxo wherein said (C^alkyl substituent optionally has from one to n.ne fluorines a d 
R6 and R7 are each independently hydrogen or (C^alkoxy, said (C r C 3 )a.koxy optionally having from one to seven 

[002^ - compounds [2R.4S, 

omethyl-benzyl)-[1-(2-ethy|.butyl)-6 > 7-dimethoxy-2-methyl-1 l2 ,3 t 4-tetrahydro-qu,nolin.4-yl]-carbam.c acid methyl es 

ter, hydrochloride; and pharmaceutical* acceptable salts of said compounds. 

[0024] Especially preferred compounds within the G Group of compounds are compounds wherein 



a. Y is n-butyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 

R 4 is methyl; and 

R 6 and R 7 are each methoxy; and 

b. Y is 2-ethylbutyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 
R 4 is methyl; and 



8 



EP 0 987 251 A1 

R 6 and R 7 are each methoxy; and pharmaceutical^ acceptable salts of said compounds. 

[0025] A preferred group of compounds, designated the H Group, contains those compounds having the Formula I 
as shown above wherein 
s the C 2 methyl is beta; 

the C 4 nitrogen is beta: 
R 1 is Z; 

10 wherein Z is a partially saturated, fully saturated or fuily unsaturated three to six membered ring optionally 

having one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 
wherein said Z substituent is optionally mono-, di- or tri-substituted independently with halo, (C 1 -C 4 )alkyl, (C.,- 
C 4 )alkoxy, (C r C 4 )alkylthio, nitro, cyano, oxo, or (CVC^alkyloxycarbonyl, said (C r C 4 )alkyl optionally having 
one to nine fluorines; 

75 

R 3 is Q-V; 

wherein Q is (C 1 -C 4 )alkyl and V is a five or six membered partially saturated, fully saturated or fully unsaturated 
ring optionally having one to three heteroatoms selected independently from oxygen, sulfur and nitrogen; 
20 wherein said V ring is optionally mono-, di-, tri- or tetra-substituted independently with halo, (C r C 6 )alkyl, hy- 

droxy, (CT-CeJalkoxy, nitro, cyano or oxo wherein said (C r C 6 )alkyl substituent is optionally mono-, di- or tri- 
substituted independently with ((VCeJalkoxy or (C r C 4 )alkylthio or said (C,-C 6 )alkyl optionally having from 
one to nine fluorines; 

2s R 4 is (CT-C^alkyl; 

R 6 and R 7 are each independently hydrogen or (C } -C 6 )alkoxy, said (C 1 -C 6 )alkoxy optionally having from one to 
nine fluorines or said (C r C 6 )alkoxy is optionally mono-substituted with T; 

wherein T is a partially saturated, fully saturated or fully unsaturated five to six membered ring optionally having 
30 one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said T substituent is optionally mono-, di- or tri-substituted independently with halo, (C^CgJalkyl, 
hydroxy, (C r C 6 )alkoxy, (C r C 4 )alkylthio, amino, oxo, carboxy, (C r C 6 )alkyloxycarbonyl, mono-N- or di-N,N- 
(C 1 -C 6 )aikylamino wherein said (C-,-C 6 )alkyl substituent optionally has from one to nine fluorines; and 

35 rb and R 8 are H; and pharmaceutical acceptable salts thereof. 

[0026] A preferred group of compounds, designated the I Group, contains those compounds having the Formula I 
as shown above wherein 
the C 2 methyl is beta; 
40 the C 4 nitrogen is beta: 

R 1 is W-Z; 

W is carbonyl, thiocarbonyl or sulfonyl; 

Z is a partially saturated, fully saturated or fully unsaturated three to six membered ring optionally having one to 
45 two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said Z substituent is optionally mono-, di- or tri-substituted independently with halo, (C-, -C 4 )alkyl, 
(C 1 -C 4 )alkoxy, (C 1 -C 4 )alkylthio, nitro, cyano, oxo, or (C r C 6 )alkyloxy carbonyl, said (C 1 -C 4 )alkyl optionally having 
from one to nine fluorines; 

R3 is Q-V wherein Q is (C r C 4 )alkyl and V is a five or six membered partially saturated, fully saturated or fully 
so unsaturated ring optionally having one to three heteroatoms selected independently from oxygen, sulfur and ni- 

trogen; 

wherein said V ring is optionally mono-, di-, tri- or tetra-substituted independently with halo, (Cj-C^alkyl, 
hydroxy, (C t -C 6 )alkoxy, nitro, cyano or oxo wherein said (C.,-C 6 )alkyl substituent is optionally mono-, di- or tri- 
substituted independently with (C^CgJalkoxy or (C^C^alkylthio or said (C.,-C 6 )alkyl optionally having from one 
ss to nine fluorines; 

FrMs (C r C 4 )alkyl; 

R 6 and R 7 are each independently hydrogen or (C r C 6 )alkoxy, said (C r C 6 )alkoxy optionally having from one to 
nine fluorines or said (C 1 -C 6 )alkoxy is optionally mono-substituted with T; 
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wherein T is a partially saturated, fully saturated or fully unsaturated five to six membered ring optionally having 
one to two heteroatoms selected independently from oxygen, sulfur and nitrogen; 

wherein said T substituent is optionally mono-, di- or tri-substituted independently with halo, (C 1 -C 6 )alkyl, 
hydroxy, (C r C 6 )alkoxy, (C r C 4 )alkylthio, amino, oxo, carboxy, (C r C 6 )alkyIoxycarbonyl, mono-N- or di-N,N- 
5 (CT-C^alkylamino wherein said (C^-C^alky! substituent optionally has from one to nine fluorines; and 



R 5 and R 8 are H; and pharmaceutical^ acceptable salts thereof. 



[0027] Yet another aspect of this invention is directed to methods for treating atherosclerosis, peripheral vascular 
10 disease, dyslipidemia, hyperbetalipoproteinemia, hypoalphalipoproteinemia, hypercholesterolemia, hypertriglyceri- 
demia, familial-hypercholesterolemia, cardiovascular disorders, angina, ischemia, cardiac ischemia, stroke, myocardial 
infarction, reperfusion injury, angioplastic restenosis, hypertension, vascular complications of diabetes, obesity or en- 
dotoxemia in a mammal (including a human being either male or female) by administering to a mammal in need of 
such treatment an atherosclerosis, peripheral vascular disease, dyslipidemia, hyperbetalipoproteinemia, hypoalphali- 
1S poproteinemia, hypercholesterolemia, hypertriglyceridemia, familial-hypercholesterolemia, cardiovascular disorders, 
angina, ischemia, cardiac ischemia, stroke, myocardial infarction, reperfusion injury, angioplastic restenosis, hyper- 
tension, vascular complications of diabetes, obesity or endotoxemia treating amount of a Formula I compound, a pro- 
drug thereof, or a pharmaceutical^ acceptable salt of said compound or of said prodrug. 

[0028] Yet another aspect of this invention is directed to a method for treating atherosclerosis in a mammal (including 
20 a human being) by administering to a mammal in need of such treatment an atherosclerotic treating amount of a 
Formula I compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or of said prodrug. 
[0029] Yet another aspect of this invention is directed to a method for treating peripheral vascular disease in a mam- 
mal (including a human being) by administering to a mammal in need of such treatment a peripheral vascular disease 
treating amount of a Formula I compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound 
25 or of said prodrug. 

[0030] Yet another aspect of this invention is directed to a method for treating dyslipidemia in a mammal (including 
a human being) by administering to a mammal in need of such treatment a dyslipidemia treating amount of a Formula 
I compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or of said prodrug. 
[0031] Yet another aspect of this invention is directed to a method for treating hyperbetalipoproteinemia in a mammal 
30 (including a human being) by administering to a mammal in need of such treatment a hyperbetalipoproteinemia treating 
amount of a Formula I compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or of 
said prodrug. 

[0032] Yet another aspect of this invention is directed to a method for treating hypoalphalipoproteinemia in a mammal 
(including a human being) by administering to a mammal in need of such treatment a hypoalphalipoproteinemia treating 
35 amount of a Formula I compound, a prodrug thereof, or a pharmaceutical ly acceptable salt of said compound or of 
said prodrug. 

[0033] Yet another aspect of this invention is directed to a method for treating hypercholesterolemia in a mammal 
(including a human being) by administering to a mammal in need of such treatment a hypercholesterolemia treating 
amount of a Formula I compound, a prodrug thereof, or a pharmaceutical ly acceptable salt of said compound or of 
40 said prodrug. 

[0034] Yet another aspect of this invention is directed to a method for treating hypertriglyceridemia in a mammal 
(including a human being) by administering to a mammal in need of such treatment a hypertriglyceridemia treating 
amount of a Formula I compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or of 
said prodrug. 

45 [0035] Yet another aspect of this invention is directed to a method for treating familial-hypercholesterolemia in a 
mammal (including a human being) by administering to a mammal in need of such treatment a familial-hypercholes- 
terolemia treating amount of a Formula I compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of said 
compound or of said prodrug. 

[0036] Yet another aspect of this invention is directed to a method for treating cardiovascular disorders in a mammal 
so {including a human being) by administering to a mammal in need of such treatment a cardiovascular disorder treating 
amount of a Formula I compound, a prodrug thereof, or a pharmaceutical ly acceptable salt of said compound or of 
said prodrug. 

[0037] Yet another aspect of this invention is directed to a method for treating angina in a mammal (including a human 
being) by administering to a mammal in need of such treatment an angina treating amount of a Formula I compound, 
55 a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or of said prodrug. 

[0038] Yet another aspect of this invention is directed to a method for treating ischemia in a mammal (including a 
human being) by administering to a mammal in need of such treatment an ischemic disease treating amount of a 
Formula I compound, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or of said prodrug. 
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K another aspect of this invention is directed to a method for treating reperfusion injury hi>^ 
2. dM? iZmto. HrMMnMM W p.,d«J««0.m». WP«- 
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of Formula I, a prodrug thereof, or a pharmaceutical* acceptable salt of said compound or of said prodrug and a 

na mammal (including a human being) which comprise a hypoalphalipoproteinem* treating amount of a, impound 
d FoZ!a7. a prodrug .hereof, or a pharmaceutical* acceptable salt of said compound or of sa,d prodrug and a 

STSSffl: to Pharmaceutical compositions for the treatment o, 

L mammal (including a human being) which comprise a hypercholesterolemia treating amount of a compoum 1c* For 

mu^aT a prodrug thereof, or a pharmaceutical* acceptab.e salt of said compound or of sa.d prodrug and a pharma- 

mammal (includinq a human being) which comprise a hypertriglyceridemia treating amount of a compound of Formula 
r^gtS orapharmaceufcal* acceptable 8al , of said compound or o. said prodrug and a pharmaceut.ca.ly 

S^Thfe^ntion is also directed to pharmaceutical compositions for the treatment of familial-hypercholestero- 
e ^a n a maJni Eluding a human being) which comprise a familial-hypercholesterolemia treatmg amount o a 
crpldo"uL I, a prodrug thereof, or a pharmaceutical* acceptable salt of eaid compound or of sa,d prodrug 

eluding a human being) which comprise an angina treating amount of a compound of Formula , a prodrug thereof^ ^or 
a pharmaceutical* acceptable salt of said compound or of said prodrug and a pharmaceutical* acceptable earner 

This Mention is also directed to pharmaceutical compositions for the treatment of ,schem,a m a mammal 
Hinga huZ being) which comprise an ischemic treating amount of a compound of Formula I, a prodmtr .hereof 
o^a oharmaceutical* acceptable salt of said compound or of said prodrug and a pharmaceufcal* acceptable earner 
S ~r^i 8 also directed to pharmaceutical composes for the f 
mammal (including a human being) which comprise a cardiac ischemic treating amount of a 
rpro^rug thereof or a pharmaceutical* acceptable salt of eaid compound or of sa.d prodrug and a pharmaceutical* 

^Tms'wLo* is also directed to pharmaceutical compositions for the treatment of stroke in a mammal (in- 
S B a^man being) which comprise a stroke treating amount of a compound of Formula I, a prodrug ^ereof or a 
nh a r a rZicall« acceptable satt of said compound or of said prodrug and a pharmaceutical* acceptable carrier. 
?00 6 7 S compositions for the treatment of a myocardial infarct™ n 

infalaZc^ 
U^rugth^ 

[S ab This a invent,on is also directed to pharmaceutical compositions for the treatment of reperfusion injury ir , a 
mammal (including a human being) which comprise a reperfusion injury treating amountof a compound dM formula \ 
™ g thereof , or a pharmaceutical* acceptable salt of said compound or o, sad prodrug and a pharmaceutical* 

Sff^ELta is also directed to P^rr^utioal compositions ,<x the treatmen^ 

a mammal (includinq a human being) which comprise an angioplasty restenosis treating amount of a compound of 

FonT™ a pSthereof, or a pharmaceutical* acceptable salt of said compound or o, said prodrug and a phar- 

Sing a human being) which comprise a hypertension treating amount of a compound of Formula I , a prodrug 
Seo. or a jLmaceuttU acceptable salt of said compound or of said prodrug and a pharmaceutical* acceptable 

Thisinventionisalsodirectedtopharmaceuticalcomp^ 
LTdiabetes in a mammal (including a human being) which comprise a vascular complications of diabetes treating 
amo^ 

So a human be ng) which comprise an obesity treating amount of a compound of Formula I, a prodrug thereof, or 
aSceuTal* sal. of said compound or o, said prodrug and a pharmaceutical* acceptable earner 
fM69 Z nventon is also directed to pharmaceutical compositions for the treatment of endotoxemia in a mammal 
Sing a h Z be" g^ieh comprise an endo.oxeme treating amount of a compound o, Formula I, a prodrug 
emoTa^^ 



carrier. 
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[0070] This invention is also directed to a pharmaceutical combinatton composition comprising: a therapeutical* 
effective amount of a composition comprising 

a firs, compound, said first compound being a Formula I compound, a prodrug thereof, or a pharmaceutical* 

S^ISCB" HMG-CoA reductase inhibKor, an microsoma. ,rig*ceride 
^SZSmS^S^ inhibitor, a PPAR activator, a bile acid reuptake inhibitor, a cholestero 
Lbso1ptio P nTnhMor a cholesterol synthesis inhibKor, a fibra.e, niacin, an ion-exchange res,n. an anfioxdan,, an 
ACAT inhibitor or a bile acid sequestrant; and/or optionally 
a pharmaceutical carrier. 

[0 071] Preferred among the second compounds are an HMG-CoA reductase inhibitor and a MTP/Apo B secretion 
SST A particularly preferred HMG-CoA reductase inhibitor is lovastatin, simvastatin, pravastatin, fluvastatin, ator- 
S? °AnXtpec,o,this invention isa me.hod,or,reatin g a.herosc.erosis in a mamma, comprising administering 
to a mammal suffering from atherosclerosis; 

a first compound, said first compound being a Formula I compound a prodrug thereof, or a pharmaceutical* ac- 
%£^°?^V££^ HMG-COA reductase inhibitor, an MTP/Apo B = 

result in a therapeutic effect. 

[0074] ApreferredaspectoftheabovemethodiswhereinthesecondcompoundisanHMG^oAreductaseinhibtor 
[Js]^"^^ 

simvastatin, pravastatin, fluvastatin, atorvastatin or rivastatm. 
[0076] Yet another aspect of this invention is a kit comprising: 

Tn antatot, an ACAT inhibitor or a bile acid sequestrant and a pharmaceutical* acceptable earner ,n a second 

cl d a 0 ns?oVcr«^^ 
result in a therapeutic effect. 

raOTTl A oreferred second compound is an HMG-CoA reductase inhibitor or an MTP/Apo B secretion inhibitor. 
[3 A pa»y pXed HMG-CoA reductase inhibit is lovastatin, simvastatin, pravastafin. «luvas,a„n, a,or- 

Sf ""rein the term mammals is mean, to ^-r^^^S^ST^ 
example, rabbits and primates such as monkeys and humans. Certam other mammals e.g., dogs, cats, cattle, goats, 

[Sly-pharmaceutical* acceptable'is mean, thecarrier, diluent, excipien.s, and/or saK must be compatib.e with 
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,o7carbonatomsJ. m e1hy|.1-(alkoxycarW 
hyl having from 3to 9 carL atoms, HN-(ato^^^ 

SobcTonyl, gamma-bu,yro te c.on-4.yl, di-N.N-(C r C 2 )alk y lamino(C r C3)alkyl (such as 
carbamoyl-(C r C 2 )alkyl. N,N.di(C 1 .C 2 )alky.carbamoyl-(C l -C 2 )alkyl and pipend.no-. pyrroHd.no- or morpholtnofCVC,) 

rneS] The following paragraphs describe exemplary ring(s) for the generic ring descriptions contained herein. 

ently from oxygen, nitrogen and sulfur include phenyl, furyl, thienyl, pyrrofyl. oxazolyl, th,azolyl, .midazolyl, pyrazolyl, 

^etotuThetXoalLelected^ 

cycloheptyl, cyclooctyl and phenyl. Further exemplary five membered nngs include 2H ^-pyrrolyl 3H-pyrrolyl 2 ^ PV™' "V 
aCralinvl Dvrrolidinyl 1 3-dioxolanyl. oxazolyl, thiazofyl, imidazolyl, 2H-imidazolyl, 2-tmidazolinyl, imKfazolriiny , 

azXl 2 4LadiJoyl 1,2,5^xadiazoly.. 1,3.4-oxadiazoryl, 1 ,2,3-triazofyl, ^«;J« Z * 
Z ^a.riazolyl, 1,2 3,5-oxatriazolyl, 3H-1 ,2,3-dbxazolyl, 1 ,2,4-dioxazolyl. 1,3,2*xazolyl, 1 ,3.4<l,oxazolyl, 5H- 

2ST^SS?ES« include 2H-pyrany,, 4H.pyranyl, pyridinyl, piperidiny, 1,2-dioxinyl 

Sxiny 1 4-dioxanyl, morpholinyl, 1,40«hianyl, thiomorpholinyl, pyridazinyl, pyrimidiny., pyraz.nyl, p-perazmyl, 
3sSy M 4 .ril nyl. T.2.3-triazinyl, 1 ,3,5-trithianyl, 4H-1 ,2-oxazinyl, 2H-1 ,3-oxazinyl, 6H-1 ,3-oxaz,nyl, 6H- 
toxazinyl i 4 oxazinyl, 2H- ,2-oxazinyl 4H-1,4-oxazinyl, 1 ,2,5-oxathiaziny., 1,4-oxazinyl, o-isoxazmyl, p-tsoxazt- 

nyl SalhtzTyl, 1 2.6-oxathiazinyl IS.^xadtozinyl and 1 ,3.5,2-oxadtozinyl. Further exemplar seven mem- 

bered rinas include azepinyl, oxepinyl, and thiepinyl. 

fo087] Further exempt eight membered rings include cyclooctyl, cyctooc.enyl and ^^' ti .. Qr 
0088 Exemplary bicyclio rings consisting of two fused partially saturated, fully saturated or fully ""*™^ e ° 
ITmembered rings, taken independently, optaally having one to four heteroatoms selected independently from ni- 
^ooen suirJc Oxygen include indolizinyl, indolyl, isoinddyl, 3H-indolyl, 1H-isoindolyl, indottnyl, cyclopenta(b)py- 
rtM^SbS benzofuryl, isobenzofurvl, benzo(b)thienyl, benzo(c)thienyl, 1H-indazolyl, '"doxazmy 

benzthiazoryl, puriny,, 4H<,uino,izinyl, quinolinyl, is^inolinyl 
quinazolinyl quinoxalinyl, 1 ,6-naphthyddinyl, pteridinyl, indenyl, isoindenyl, naphthyl, tetrahnyl, decal. nyl, 2H-1-benz 
opyrany py ido(3,4-b) pyridinyl, pyrido(3,2.b).pyridinyl, pyrido(4,3-b)-pyridinyl, 2H-1 ,3-benzoxaz,nyl. 2H-1 ,4-benzox- 
azfnvM H 2 3.benzoxazinyl 4H-3, 1 -benzoxazinyl, 2H-1,2-benzoxazinyland4H-1,4-benzoxazmyl. 

rom each of the terminal carbons. Exemplary of such groups (assummg the designated ength encompasses the 

particular example) are methylene, ethylene, propylene, butylene, pentylene, hexylene, heptylene). 

r00901 Bv halo is meant chloro, bromo, iodo, or fluoro. Cvm _,.„ 

0091 ^ alkyl is meant straight chain saturated hydrocarbon or branched chain saturated 

oTsuch A 9ro"P S (—"ffl < ha desi 9" a,ed len 9 ,h a " c ° m » asses *• P artfcUlar "Tf l2lbuM 2 SylZ 
isopropyl. butyl, sec-butyl, tertiary butyl, pentyl, isopentyl, neopentyl, tertiary pentyl, 1 -methylbutyl, 2-methylbutyl, 

Exemplary of such alkoxy groups (assuming the designated length encompasses the parte » «™P*> 

ethoxy propoxy, isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy, isopentoxy, neopentoxy, tertiary pentoxy, hex 

Eated substrate through differing ring atoms wfthout denoting a specific point of attachment, then all port* 
Ste ara intended, whether through a carbon atom or. for example, a trivaient nitrogen atom. For example, the term 
•ovridyl" means 2-, 3-. or 4-pyridyl, the term thienyl' means 2-, or 3-thienyl, and so forth. e „ h « [ , illl , pd 
IWM References e g., claim 1 ) to "said carbon" in the phrase "said carbon is optionally mono-, d,- or .-substrtu ed 

Cnden,^ 

stltuted with oxo- refers to each of the carbons in the carbon chain including the connecting carbon. 

References to "Nitrogen... di-substituted with oxo- herein (e.g.. claim 1) refer to a terminal nrtrogen which 

Sl« 

tartrate citrate, gluconate, methanesulfonate and 4-toluene-sulfonate. The expression also refers to nontoxtc catiomc 
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salts such as (but not limited to) sodium, potassium, calcium, magnesium, ammonium or protonated benzathine (N, 
N'-dibenzvlethylenediamine), choline, ethanolamine, diethanolamine, ethylenediamme, meglamine (N-methyl-glu- 
camine), benetharnine (N-benzylphenethylamine), pipeline ortromethamine (2-amino-2-hydroxymethyl-1 ,3-propan- 

raMSl As used herein, the expressions -reaction-inert solvent" and "inert solvent" refers to a solvent or a mixture 
thereof which does not interact with starting materials, reagents, intermediates or products in a mannerwhich adversely 
affects the yield of the desired product. 

[0099] The term "cis" refers to the orientation of two substituents with reference to each other and the plane of the 
ring (either both "up" or both "down"). Analogously, the term "trans" refers to the orientation of two subsftuents with 
reference to each other and the plane of the ring (the substituents being on opposite sides of the ring). 
[0100] Alpha and Beta refer to the orientation of a substituent with reference to the plane of the ring (i.e., page). Beta 

is above the plane of the ring (i.e., page) and Alpha is below the plaine of the ring (i.e., page). 

101011 The chemist of ordinary skill will recognize that certain compounds of this invention will contain one or more 
Ltoms which may be in a particular stereochemical or geometric configuration, giving rise to stereoisomers and con^ 
figurations isomers. All such isomers and mixtures thereof are included in this invents. Hydrates and solvates of the 

compounds of this invention are also included. 

r01 021 It will be recognized that the compounds of this invention can exist in radiolabeled form, i.e., said compounds 
may contain one or more atoms containing an atomic mass or mass number different from the atomic mass or mass 
number usually found in nature. Radioisotopes of hydrogen, carbon, phosphorous fluorine and chlorine 
include 3H 14 C 18 F and 36 CI, respectively. Compounds of this invention, a prodrug thereof, or a pharmaceu- 

tical^ acceptable salt of said compound or of said prodrug which contain those radioisotopes and/or other radioisotopes 
ofother atoms are within the scope of this invention. Tritiated, i.e., *H, and carbon-14, i.e., <<C radioisotope are 
particular* preferred for their ease of preparation and detectability. Radiolabeled compounds of Formula I d f this 
invention and prodrugs thereof can generally be prepared by methods well known to those 
iently such radiolabeled compounds can be prepared by carrying out the procedures disclosed ,n the Schemes and/ 
or in the Examples and Preparations below by substituting a readily available radiolabelled reagent for a nontadiola- 

roioll' 8 ^ means dithiothreitol. DMSO means dimethyl sulfoxide. EDTA means ethylenediamine tetraacetic acid. 
[0104] Other features and advantages of this invention will be apparent from this specification and the appendant 
claims which describe the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

r01051 In general the compounds of this invention can be made by processes which include processes analogous 
to those known in the chemical arts, particularly in light of the description contained herein. Certain procewes for the 
manufacture of the compounds of this invention are provided as further features of the invention and are illustrated by 
the following reaction schemes. Other processes may be described in the experimental section. 
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SCHEME I 




55 
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SCHEME IV 




xxxv 
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^n^rbScan typically be removed without chemicaUyaltemg Cher fonctonalrtyn the Formula, con,- 
E'JuSSSU* - - £ so.en, suet ,asa I ^^^^aS: 

be-all oS to about 40'C (preferably room temperature) yielding the imine wh,ch is reacted w,.h the N*,ny1 
species as above. described above and P 1 and P 2 are 

'roiT "Tofmula IV compounds wherein *. « R». R7, and are as described above and P and P2 a r e 
Spropriate'dLerentia ted protecting groups .or the amine moieties are prepared J^J^K" 1 
,e« ra hy*oquinoline empioying standard methods for deriving ■ m ™»j5"£^ 

1 to 24 hours (preferably 12 hours). NY , b 
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SmpeS between about'-C and about 200°C in .he appropriate alcohol .or between 1 and 240 hours (pre.- 

are treated with the appropriate carbonyl containing reactant in a polar solvent (preferably ethane ) at a temperature 
rJhl. 0-C o about 100'C (preferably room temperature) for about 0.1 to 24 hours (preferably 1 hour) followed by 

hours (preferab^ 5 hours). described above and pi and p2 are 

described above, and Ri is a protecting group, may be prepared from the corresponding Formula X qu,nol,nes by 

SS2& « ^ ivalents > 01 a Y " ° r P 1 <""°ro<ormate at a temperature between about 
, n^rZ^TS* 70°C (oreferably -7B«C) followed by warming to a temperature between about 0"C and about 70 C 
i«^blue^ 
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the Formula X. compounds are the final Formula XV, compounds wherein R> is -0,O)OV or P- b 
-C(0)OP' without further transformation^ described above may be prepared from the 

transformation as described above is not needed. e ^ pl jg g 

omerc Formula VI, amines generally favor* ,£* isomer. p , ^ g 

protecting group may be prepared from the appropriate Formula V amme as descnbed .n Scheme I for the transfor 

SSTSSa^ appropriate, . the functional a, R 1 is incompafible m* the 

[ui Jt>j Miieiriduvoiy, a nrntprtad Formula VI compound may be transformed to the 



22 



EP 0 987 251 A1 



::C-»1SSS<- the Formula XX., expounds by suitabie deprotectioa 

writes 

sressss.; =2=1=3 s^™^rr^ 

skillld in The art prior to formation of the Formula XXXI oxime which can then be reduced to form the Formula XXXII 
Formula V compound to the Formula VI compound. c rt rmnia XXXIII 
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using standi methods, tor example, as described to March or Urock. or by conversion to the corresponding triflate 
ul 4 997 984 AlteLrvely, these compounds may be prepared by the methods described by Hoffman et al. *. J. Org. 
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* SrCHMG-CoA reductase inhibitor may be used as the second compound in the combination asp^ of «h« 
!l S nln^HM G -C0Areduc te se inhibitor refe, 

ylglutaryl-coenzyme A to mevalonic acid catalyzed by the enzyme HMQ-CoA ™ g^g and J. 

derivatives, such as pravastatin. Also, EP-491226A (me a m"™"" 5 273 9 95 (the disclosure of which 

55 will be known to those skilled in the art. 
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4 h tfluoLe.hy|.biphenyl-2-carbcxylic acid [2.(1 H-imidazol-2-y.meW1.2.3>t e tra h yd ro -iscqu» l o.in*y1h 

U s PaVNo 5 120 729 (the disclosure ol which is hereby incorporated by reference) d 1S closes certain bMM 
SSSTul £. No' 5,064,856 „he disclosure^ * SSSJSSSS 

compounds are described ^"^^ 041 432 (the disclosure ot which is incorporated by reference) 

:;irrrrt^ 

incorporated by reference) discloses fermentation products of the microorganism MFS465 ^WWfl ncluding 
zaragozicacid.Asummary of other patented squalene synthetase inh.brtorshas been compiled (Curr. Op. Ther.Patents 

^squalene epoxidase inhibitor may be used as the second compound in the combination aspect ol this 

porated by reference) dfccloses certain substituted famine derives. PCT| pubhcaton WD 981 2068 £ (the d scto 
01651 Any squalene cyclase inhibitor may be used as the second component ,n the combination aspe* o mis 

Z Sm in h Tart PCT publication WO9410150 (the disclosure of which b hereby incorporated by reference) 
d™s certain 2 3 5,6,7,8 8a-octahydro-5,5,8a(be. a )-trimethyl^-isoqu» 1 olineamine denva.wes, such as ^ 

luoro?cetyM 2 3,^ Fre " Ch ^ PUb "" 
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cation 2697250 (the disclosure of which is hereby incorporated by reference) discloses ce ^^ M ^ 
citton aspect of this invent Jlhe term combined squale 

32 468 434 (the disclosure of which is incorporated by reference) ^^^mwW^'^* 
1-(1-oxopentyl-5-phenylthio)4-(2-hydroxy-1-methyl)ethyl)pipend,ne. U.S. Pat. NatW> (*e disclosure 

considered as pa rt of this invention. Also, some of the compounds of this invention are atrop,somers (e.g., subs.rtuted 
S CeTectaTth: ESXZSS* °< ■* — may be obtained in enantiomeric^ enriched 

particularly humans. 
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terol in hamster (Evans, G.F., et al. J. of Lipid R ^^*r> CETP bv ntravenous injection with antisense 
sclerosis associated with organ transplantation. inhjbits CETP 

S ^Z£ZSSZ£SZZ2Z^~ »' — » • — ' 

other disease areas as well. inv«ntinn their Drodruos and the salts of such 

experience a greater risk of cardiovascular disease <^ n "^^:^^ cr ^~j n D b ^ th , ^ su1in ^ epe ndent (Bagdade, 
J.D., Subbaiah P.V. and Rater M_a 1991. Eur J. o n „ has been suggested , nat the abnormal 

secretion contributes stgntflcantly to 1*^1™^ el Biophysica Acta. 1004 (1):53-60). The uptake 
plasma LDL and HDL (Fong. B. S and Angel, A ^fraram^i f UuP McDonnell, M, Doelle, H., Milne, R. 
o« HDL cholesteryl ester is dependent ^f^^^T^^ mL ability ot CETP to stimulate HDL 
and McPherson, R„ 1997. Journal of ^^J^^^^J^ Zse subjects (Jimenez, J. G., Fong, 
cholesteryl uptake, coupled with the enhanced brnd ng o. HDL W ^, o, oLty. 13 (5):699-709), sug- 
B., Julien, P., Despres, J. P., Rotstem, L, ^^^'^^'^6 subjects, bui in the development of 

, ^sXp C ^ 
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importantly, admin.strat.on ot reconstituted HDL to humans cnaue g and van 

attenuate the development of Inflammation and septic shock. compounds and 

[0180] The utility of the Formula I S dSIband** in mammals (e.g. humans, 

prodrugs as medical agents in Ihe treatment of |nvemlon in conventional assays and the in 

male or female) is demonstrated by the acttvity of the ""P?"**^ ^wiL the skill in the art) may be used 
Wvo assay described below. The /n wvo assay (w«h a = ^^^ 

,o determine the activity of other lipid or triglyceride. control "9 agent* a* wei w ^ ^ and M , 

combination protocol described betow is useful or demonstrating me ^^J^, „ mean P s ^ m the 

eride agents (e.g., the compounds of this such compounds and prodrugs 

activities of the Formu.a I compounds of misinvenu^ 

r^rrSrrSrSie levels B mammals, including humans, for the 



20 



[0182] Thehypera.phacholes.er^ 

effect of these compounds on the action of cholesteryl ester nam p ' ■ j Bjo , chem 256, 

radiolabeled lipids between lipoprotein fractions, essentially as previously descnbeo oy 
1 1 992. 1 981 and by Dias in Clin Chem. 34, 2322, 1 988. 

CETP IN VITRO ASSSAY 

[0183, ThefollowingisabriefdescriptionoHheassayo*^ 

animal plasma fax vivo): CETP activity ,n the P^^X^"*> in human <" asma ' 
of ^-labeled cholesteryl oleate (CO) from exogenous t™er HDL to the no "HDL W subs(rates afe 

or from SH-labeled LDL to the HDL fraction in transgenic mouse P*«™^*» '™ [ J £ , asma „ employed 
prepared similarly to .he method described by Morton ,n which ^W^"^ LDL and HDL are 
to transfer ^H-CO from phospholipid liposomes to all "^^^^teo? 01 9-1 063 and 1.10-1.21 gAnl. respec- 
subsequently isolated by sequential f^^^^X^^ COM and the samples incu- 
tively. For the activity assay, 3 H -labeled lipoprotein ,s added °P^f 1 ° .^addition of an equal volume of 20% 

bated a. 37' C for 2.5-3 hrs. Non-HDL lipoproteins are .^*> Cinu^ and.he radoactrvity contained 
(v^voOpoVethylene glycol 8000 (Dias.Thesamplesarece^ 

in the HDL containing supernatant determined ^^«2?STS3lfcn of the radiolabeled cholesteryl 

ireSSnT^ 
activities to be determined. 



30 



35 



40 HETP IN VIVO ASSSAY 



[0,84] Activ^ofthesecompounds,'^ 

elative to control, to inhibit cholesteryl ^'f^'^Z^J^TZ^ mice expressing both human 
cholesterol by a given percentage in a CETP^ontaimng mirnal species^ Transge ^oundi in vivo. The 

CETP and human apolipoproteir , Al (Chades ^^^J%2Z£* containing olive oi, and sodium 
compounds to be examined are At varioU s times alter dosing, ranging from 4h to 

taurocholate. Blood is taken from mice M ^ and , ipid parameters measured, including total 



mice receiving vehicle alone, 
PLASMA LIPIDS ASSAY 
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,r. ■ . i Artori^inrosis 10 625 1990). Adun marmosets are assigned 
protein profile similar to that of humans (Crook et aL £™"£JV* HDL and/or LDL plasma cholesterol con- 
to treatment groups so that each group has a simila, ~ *P££l a dietary admix or by intragastric 
cen.ra.ions. After group assignment, ^ iTeTfng vehicfe Plasma .o.a., LDL, VLDL, 

IN VIVO ATHEROSCLERO SIS ASSAY 

choles.erol values are determined from these samples. The £££££Th£ ^ holeslerol concen ,ration, triglyceride 
group has a similar mean ±SD for total plasma cholestero «nHnh*mi rabbjts are dosed daily with 
concentration and/or cholestery, ester ^'^^^^S^^Zi rabbits receive on* the 
compound gfcen as a dietary admix or on a small pece ^ ^ ^ 

dosing vehicle, be it the food or the ■ ge fa t,n con ec^ ^^^^l»l^ryl^l«nderp^^ 
compound administration throughout the study^Plasrra cho^ 3 5 mon(hs (he 

can be determined at any point during the ^J^X^M^MM^ of the iliac arteries. The aortae 
rabbits are sacrificed and the 

are cleaned of adventitia, opened longitudinally and ™ 8 ™ w densitometry using an Optimas Image 

ESSSsba 

ANTIOBESjTY PROTOCOL 

[0 187] TheabilityofCETPinh*^ 



IN VIVO SEPSIS ASSAY 



those mice administered vehicle (minus CETP 'inhibitor) only compound of this 

SrtnC^ctedosage^ 
mg/W-ngeneraianeflectdosagefor^ 

[0194] The compounds of the present ™^^°^ n ^^^ acceptable vehicle, 
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material Durina the packaging process recesses are lormed in the plastic ton. i ne t^waco 

s rrrrr sss: ssri. * *. - — - >° - 
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L. MM las, daily dose has been taken and/or 

intended to limit the scope ot the present invention jnventioa 



Formulation 1: Gelatin Capsules 


Hard gelatin capsules are prepared using the follow- 
ing: . 


Ingredient 


Quantity (mg/capsule) 


Active ingredient 
Starch, NF 

Starch flowable powder 
Silicone fluid 350 centistokes 


0.25-100 
0-650 
0-50 
0-15 



20 



25 



[0206] A tablet formulation is prepared using the ingredients below 



Formulation 2: Tablets 


Ingredient 


Quantity (mg/tablet) 


Active ingredient 
Cellulose, microcrystalline 
Silicon dioxide, fumed 
Stearate acid 


0.25-100 
200-650 
10-650 
5-15 



Formulation 3: Tablets _ , . 


Ingredient 


Quantity (mgAablet) 


Active ingredient 
Starch 

Cellulose, microcrystalline 
Polyvinylpyrrolidone (as 10% solution in water) 
Sodium carboxymethyl cellulose 
Magnesium stearate 
Talc 


0.25-100 
45 
35 
4 

4.5 
0.5 
1 



m The active ingredients, starch, and cellulose -*££^^™ZZZ^SL 
oughty. The solution o. polyvinylpyrrolidone ^f^i^^^^^ a J 18 mesh U.S. sieve. 
14 mesh U.S. sieve. The granules so producea are oneo » » -« - -™ u--- - u>s> 

sieve, are 



55 



Formulation 4: Suspensions 


Ingredient 


Quantity (mg/5 ml) 


Active ingredient 

Sodium carboxymethyl cellulose 

Syrup 


0.25-100 mg 
50 mg 
1.25 mg 
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(continued) 



Formulation 4: Suspensions 


Ingredient 


Quantity (mg/5 ml) 


Benzoic acid solution 

Flavor 

Color 

Purified Water to 


-O.lOmL 
qv. 
q.v. 
5mL 



F«r^"i»tinn 5: Aerosol 


Ingredient 


Quantity (% by weight) 


Active ingredient 
Ethanol 

Propellant 22 (Chlorodifluoromethane) 


0.25 
25.75 
70.00 



the remaining propellant. The valve units are then fitted to the container. 
[0214] Suppositories ate prepared as follows: 



Formulation 6: Suppositories 


Ingredient 


Quantity (mg/suppository) 


Active ingredient 

Saturated fatty acid glycerides 


250 
2,000 



nominal 2 g capacity and allowed to cool. 
[0216] An intravenous formulation is prepared as follows: 



Formulation 7: Intravenous Solution 




Ingredient 


Quantity 


Active ingredient dissolved in ethanol 1% 
Intralipid™ emulsion 


20 mg 
1,000 mL 



[0217] The solution of the above ingredients is intravenously administered to a patient a. a rate of about 1 mL per 



minute 



[0218] Soft gelatin capsules are prepared using the following 



Formulation 8: Soft Gelatin Capsule with Oil Formulation 


Ingredient 


Quantity (mg/capsule) 


Active ingredient 

Olive Oil or Miglyol™ Oil 


10-500 
500-1000 



[0219] The active ingredient above may also be a combination of agents. 
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rcFNFRAL EXPERIMENTAL P ROCEDURES 

rrt a a \*»ri»n XL-300 (Varian Co., Palo Alio, California), a Bruker AM-300 spec- 
[0220] NMR spectra were '^^^^^^^ about 23'C at 300 MHz for proton and 75.4 
trometer (Bruker Co., Billenca, Massachusetts) °'^"^^ mn downfie , d from , e tramethylsilane. The peak 
mHZ lor carbon nuclei. Chemical ^™"*^. n ££ m multiplet; bs=broad singlet. Resonances 

shapes are denoted as follows: s, S1 nglet; * < ^ W "^^ q ( L*^^5ie Umple was shaken with several 
designated as exchangeable did not appear ,n a separate M^m ™£! ^ c(ra were obtained on 
drops of D 2 Q in the same sotvent. *^^^^^^^Z a Hewlett-Packard 5383 in- 

used as reaction solvents were the anhydrous grade supp ny The terms "concentrated" 
Microanalyses were performed by Schwarzkopf ^^l^^^X^^^^^^ 
and-evaporated" refer to 

stand for "minutes" and "hours' respectively. 



25 
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Example 1 
Example 1 



quinoline (1.0 g, 4.6 mmol) was dissofved >n anhydrous added. The mixture was 

and methyl magnesium chloride (2.3 mLof a 3.0M ^"•J^S^^^Scn was warmed to room 

temperature over 30 mm, then 8 mL oT a . n aqueous nv. o ace tate (3 x 30 mL). The organic 

was'removed/nvacuo.andthere^ 

3.9 (8, 3H), 5.1-5.3 (m, 1H). 5.2 (d, 1H), 5.4 (d, 1H), 7.3-7.5 (m, 7H). 



Example 2A 



10223] fj^nz vlimj^^ 

lution of triethylamine (2.2 mL, 2.3 mmol), benzylam Mullen of tftanium tetrachloride (T1CI 4 ) in 

This solution was stirred in a room temperature water ^ " " mL ™ " ° room temperature to r 48 h. The 
dichloromethane (2.5 mmol) was slowly added The reacts ^^^^^^^y^m^, 
reactionmixturewasthenpouredintoastirred^ 

the filtrate was extracted with e.hy, acetate; ^J^^hd-W imine (1.12 g, ca. 
^tfiSSfSi T^^VZ 3, (, 3H), IS (d, 1H), 4, ,d, 1H), 5.0-5.2 (, 
2H), 5.4 (d, 1H), 7.2-7.5 (m, 11 H), 7.8 (s, 1H). 



Example 2B 



[0224] £i£±Benz yJ^^ 
l zy,imino.6,7.dime,hoxy-2-me^ 

solved in ethanol (12 mL), and sodium borohydnde (96 mg, ZS mmol) was add ° n ^™ stirred , or mi n. The reaction 
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w«aceta,e(3x12mL).^^ 

overturn sulfate, filtered, and concentrated „ vacuo Xo ^^^Xedfte cis amine (160 mg, 16%). 'H 
by silica gel chromatography using 0-20% ethyl ace "J*^"^^ 3H) , 3 .9 (d, 1H), 4.1 (d, 1H), 4.4-4.6 

equations of ethyl acetate provide the trans amine. 



Example 3A 



uto of ^^^^^ (50 mL) was heated a, 

droxylamine hydrochloride (7.1 g, 102 mmol), and sodmm ™1 " acetate (1 75 mL) was added, 

re,luLor2h.Water(50mL)wasadded,^ 

and the mixture was stirred v.gorousfy for 10 ™ ™ J ed over magnesium sulfate, filtered and 

(2 x 60 mL). The combined organic layers were ^^f™^ ° a 100 %). ^ NMR (CDCI3) 5 1 .1 (d, 3H), 

b 2 TS~ (m ' ,H) ' 7 18 (s ' 1H) ' 7 26 (s 1H) - 



Example 3B 



Lion of 4*y*«yin^7<*^ (11.7 9, 136 

mmol) in ethanol (100 mL) and aqueous 2N KOH ( 02 mL, 20 i mmol) wa ^ ^ 

mmol) in portions over^min.There^ 

ethanol. The volatiles were removed -n ^cuo, and the ^resuttng a q u p ^ concen(rated 

150 mL). The combined organic phases were washed wrth b ne . dr efl over ^ ^ 

ft, vacuoto give 16.32 go. crude product. P"~" by ^ ^^SJf^ 3H, J = 6 Hz), 1.25 (m, 

3H) ' 4 io - 435 (m ' 2H) ' 45 (m ' 1H) ' 696 



35 



40 



(s,1H), 7.0 (s, 1H). 
Example 3C 
[0227] c/s-4-t(3 



kacid^Me^Asolulion o, c ,s^^ 
ester (527 mg, 1 .8 mmol) in d,chloroe hane ( 2 mL) was M ^ * temperature, sodium tnac- 

3.5-bis-trifluoromethyl-benzaldehyde 0.30m ^mmo* ^ mL ol waler wa s added and the 
etoxyborohydride (570 mg, 2.7 mmol) was added I to than m^ure ^ Aner y x ^ mL) me 

mixture made basic (pH 10) with potass.um carbonate. The m xtur > ™^* sulfate, filtered, and concentrated in 
combined organic layers were washed w,.h b '^^'f u{ Z ^ ^ ethyl acetate to hexanes to provide 
vacuo. The residue was purified by sta gel * 5 f m , , H ) 2.6 (m, 1H), 3.55 (dd, 1H), 3.87 



45 Example 4 



50 



55 



benzv ester. To a soMion of c&-4-benzylamino*7^niethyoxy-2 metnyl *4 o y h 

2.3 mmol) and ethyl chloroformate (0.16 mL, \Z^J£^™ Kai (10 mL) was added. The solution was 
reaction mixture was then poured ,nto water ^^^|~^n >he organic phases were combined and 
stirred for 30 min, then the mixture was extracted wrth ^ 8 ^£* so|u(|0 9 n (10 mL) . ju e organic layer was 
washed with 1N HCI (3 x 10 mL) and then a **™™J^^^Z« crude product. Purification by silica gel 
dried over sodium sulfate, filtered and concentrated rn vacuoto g, ve ,90 mg ot c p ^ 

chromatography using 0-40% ethyl ^ c ® l ^ te ^?f m^R (CDcf ^ ^MC8 ^ H), 6.42 (C5. s, 1H). 

m/z519 (M* + 1), 537 (M* + 19), 340 (M* - 178). 'H NMR '5 °„ 49 63and te were prepared in an analogous manner 

E^rTacS 
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in an ana.ogo U s manner «o the sequence o. reactions described for Examples 1 , 3A, 3B. 3C and 4. 
Example 5 

Example 6 



. orT , ino v « 7 ^ ; ^ n th^,-9-m pthvl-9.4-dihvdr o-?H-Quinoline-1 -carboxylic acid 
Example 7 

Example 8 

u . R 7 ^^^h^vx/.9-tr. fl thvl-3.4-dihvd rn-9H-QUinoliP»--> -rarfaoxvlic acid 

20 [0233] ^-(R fi n?vl-he)7 ' ^^rbonvl-aminn)-67-dimethoyY^mmnY , y -i 
SL aster. MS ;rnft512 (M+ ); ?H NMR (CUCI3) 5 6.41 (C5, », 1H), 1.14 (C2-Me. d, 3H). 

Example 9 
Example 10 
Example 11 



1H), 2.34-2.28 (m, 1H). 
Example 12 



40 



Example 1 3 



12H) 
so Example 14 



55 Example 15 
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Example 16 



5 (s, 6H). 
Example 17 



3.78 (s, 6H). 
Example 18 



s, 1H). 
Example 19 



s, 1H). 
25 Example 20 



1H), 7.85 (s, 1H), 8.32 (s, 1H), 8.40 (s, 1H). 



30 

Example 21 



35 2H), 8.2-8.3 (m,2H). 
Example 22 



Example 23 

ro2 46i ^inMjgat^t^ ^ ^ 

« ghy^ MS m/fr456 (in 474> + Vh)"'H NMR (CDCI 3 ) a 6.36 (C6. s. in,. 



Example 24 



Example 25 
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Example 26 



5 

Example 27 
Example 28 



JO 

Example 28 



f5 d, 3H). 

Example 29 



Example 30 
Example 31 

Example 32 

d, 3H, J = 6.2 Hz). 
Example 33 

^ .Liin^-llarboxvlir. jkj ethyl ester J H NMR (CDCI 3 ) 8 6.49 (s, 1H). 7.1 (s, 1H). 
Example 34 

Example 35 

3.87 (s, 6H). 
Example 36 



3.84-3.82 (2s, 9H). 
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Example 37 



[0262] gsdJ llBimo^^ 

a^.Hih yHriv9H-Quino 1 ' no -' 1 -*~arhr>yvlic acid ethyl ester MS nVz617 (M* ). 635 (M +18), H NMn { 3) 
5 S, 1 H), 3.84 (s, 3H), 3.77 (8, 6H). 2.69 (s, 6H). 



Example 38 



= 6.2 Hz) 
Example 39 



(2s, 6H) 
Example 40 



20 



3.85 (s, 3H), 3.78 (s, 3H). 
25 Example 41 



(C2-Me, d, 3H, J = 6.2 Hz). 

30 

Example 42 



t0267] ^^^ ^ 

Example 43 

[0268] ^dlZ^iS^^ 
,o SaE355Mi ^i^5S acid ethyl ester. MS mft 533 (M ♦ 1), 

(CDCI 3 ) 88 95 (s, 1 H), 6.43 (C5, s. 1H). 3.87 (s, 6H). 
Example 44 

s, 1H), 1.31-1.22 (m, 6H). 
Example 45 

Example 46 



50 



(s, 3H). 
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Example 47 



s d, 3H, J = 6.1 Hz). 
Example 48 



Example 49 



7.7 (s, 2H), 7.8 (s, 1 H). 
Example 50 



Example 51 



3H), 3.79 (s, 3H). 
Example 52 



30 



40 



Example 53 
Example 54 



(s, 3H), 3.79 (s, 3H). 
45 Example 55 



(C5, s, 1H). 1.18(C2-Me,d, 3H). 



so 

Example 56 



55 (C5.S.1H), 1.17(C2-Me,d,3H). 
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Example 57 



5 

Example 58 

w (s, 2H), 3.80 (s, 3H). 
Example 59 

Example 60 



20 auinol _ 

(C2-Me, d, 3H, J = 6.2 Hz). 

Example 61 



(C2-Me, d, 3H, J = 6.1 Hz). 
Example 62 



30 



3H), 7.1 (s, 1H). 
35 Example 63 



40 Example 64 

(C5, s, 1 H), 3.86 (s, 3H), 3.80 (s, 3H). 



Example 65 



Example 66 



10291] ^enz ^j^^ 

55 (Example 4) (1 .0 g, 1 .9 mmol) in ethano. (20 mL) ~ shXr^ 2 h mlTe was Ln filtered through 

(100 mg), and agitated under 50 ps< of hydrogen ga on^ ^tofe Z ^ The residue ^ puriried by silica 
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MS m/z204 1* ■ - H 2 ♦ 1); 'H NMR (CDC 3 ) 8 1.12 (d, 3H). 1,7 («, 3H), 3.65 (, 3H), 3.8 (s. 3H), 

6.10 (C5, s, 1H), 6.44 (C8, s, 1H), 7.1-7.3 (m, 5H). 

Example 67 

[0292] , ,,-n nn ^ ^^^ ^ j^^^^^S- 

SmSWh NMH (CDCI3) 86.1 (s, 1 H), 6.3-6.4 (m, 1H), 7.5-7.6 (m. 2H), 7.7 (s. 1H). 
Example 68 

10293, « i me te sm^^ | - rgSKS^^ 

l^^66)(111m 9 0. 2 9m^n^ 

pyridine (1 mL), and methyl chloroformate (38 pi, 0.49 aceta(e x ,„ 

mL) and an aqueous 10% KOH soiution (10 mL) ^ ^ ^ "JT^L. a saturated sodium bicar- 

mL ). The combined organic phases were ^^^^J^ 0 ^*^ concentrated in vacuoXo g*e 
bonate solution (1 0 mL). The organic iayer 7 *^^^^ acetate/hexanes as eluent afforded 
^Z^l^^^^^^ ^ + * * NMR (COO,) 87.02 ,C8, S. 1H), 
6.42 (C5, s, 1 H). 7-riimethoxv-2-methyl-1 ,2,3,4-tetrahydro-quinolin-4-yl)- 

appropriate starting materials. 
Example 69 

[029S] ^Bena!^^^ ~ M 
tert-butvl ester. 



Example 70 

T02961 c/s-f1-AceT v i-t) 1 /-aimfcitiiuAv^-n 10 u, r , ■ ,- , - 

Ss (M* + 2), 445 (M* ; 19); 'H NMR (CDCI 3 ) 8 6.68 (C8, s, 1H>. b.51 (C5, S, 1H). 

Example 71 



Example 72 



Example 73 



butyl ( 
Example 74 



[0300] — Y T HLZ^^^ 

55 mLL (M + + 1), 472 (M* + 18); 'H NMH (CDCI 3 ) 8 6.67 (CB. s, 1H), 6.48 (CS. s, 1H). 
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Example 75 



g g o-Lh lnm -11-dim P .1hvl-ethvl ester. MS m/z 5B8 (M+ + 1), 606 (M+ + 19). 'H NMR (CDCI 3 ) \ 



5 (CS, s, 1H) 
Example 76 



1H), 2.29 (N1,s, 3H). 
Example 77 



Example 78 



25 



s, 1H) 
Example 79 



Example 80 



s, 3H), 3.79 (C6/7, s, 3H) 
35 Example 81 



s, 3H), 3.80 (C6/7, s, 3H) 

40 

Example 82 



Example 83 

50 

Example 84 

[0310] - jenzy Hg 7 ^^-2-rno,hvM-. Wy^^cny!), 1 1 1 ^^Wl-carbamic acid 
ethvl ester. MS Jz 517 (SF + 1); 'H NMH [uOCtf 8 3.76 (C6/7. s, 3H), 3.75 (C6/7, s, 3H). 

Example 85 

[0311, ^^ ^ 1 ^•1 M*W l ^^" art, » l,tt, ■ 



45 

Example 83 



55 

Example 85 
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M S ^ * ♦ 1). 458 (M* + 18); 1H NMR (CDC 3 , 58.69 ,C8. S, 1H), 6.50 (C5, s, 1H), 3.84 (C6/7. s, 3H), 3.79 
(C6/7, s, 3H). 



Example 86 



Example 87 

TO 



8, 3H), 3.79 (C6/7, s, 3H), 1.10 (N1, s, 9H). 



)5 Example 88 

[0314] cts_ 
m/z 41 3 

s, 3H), 3.67 (C6/7, s, 3H) 

20 

Example 89 



Example 88 



25 3.78 (C6/7, s, 3H). 
Example 90 

s, 3H), 3.79 (COT, s, 3H). 
Example 91 

3.88 (C6/7, s, 3H), 3.79 (C6/7, s, 3H). 
Example 92 

3.78 (C6 or C7, s, 3H). 
45 Example 93 

so Example 94 

(C5, s, 1 H), 1 .23 (C2-Me, d, 3H, J = 6.2 Hz). 

55 

Example 95 

[0321] ^ g ^dflysa^ ^ 
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(CS.s,1H).1.1B(C2-Me,d,3H,J = 6.1 Hz), 0.94 (iPr, d, 6H, J = 6.6 Hz). 



Example 96 



(C5, s, 1H), 1.17 (C2-Me, d, 3H, J = 6.1 Hz). 
Example 97 

(C5, s, 1H), 1.17 (C2-Me, d, 3H, J = 6.2 Hz). 
Example 98 

1H), 1-20 (C2-Me, d, 3H, J = 6.2 Hz). 
Example 99 

1H), 1.20 (C2-Me, d, 3H, J = 6.2 Hz). 
Example 100 

s, 1H), 6.40 (C5. s, 1H), 1.20 (C2-Me, d, 3H, J = 6.2 Hz). 



Example 101 

(C5, s, 1H), 1.15 (C2-Me, d, 3H, J = 6.1 Hz). 
40 Example 102 

nniin fl -l-carbaxvl ^ acid ^' OOQntvl ester MS 637 (M + 19) ' 1 3 

1H), 1.16 <C2-Me, d, 3H, J = 6.2 Hz). 

45 

Example 103 

50 (C5, s, 1H), 1.17 (C2-Me, d. 3H, J = 6.2 Hz). 
Example 104 

6.47 (C5. 8. 1H), 1.00 (C2-Me, d, 3H, J = 6.5 Hz). 
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Example 105 

1H), 1.14(C2-Me, d, 3H, J = 6.4 Hz). 
Example 106 

3H, J = 6.3 Hz). 
Example 107 A 

10333] adSa aHl^^ 

ester. To a solution of cfe*enzyl-(6,7-dimethoxy-2-methyl-1 .2 ,3,4 te ™^" ,na " y j , g3M solution in t0 | Uene) 

desired carbamoyl chloride (110 mg, 92%). 
Example 107B 

[0334] E^Benz y!^^ g 

o y-Lnoro-ethvl ester . A solution 5 benzyH i S^SS^SSIfro" 14 mmol), and 
4^yl)^rbamic acid ethyl ester (Exampie 107A (24 mg, 0.054 mmoQ. was stirred a. room 

sodium hydride (56 mg, 60% dispersion m ^ 0 ^!»«SS- with ethyl aoetate (3x 

temperature overnight. The reaction mature wa d ^ d over sodium sulfate, tittered and con- 

15 mL). The combined orgamc phases were washed rth 10 ethyl acetatemexanes 

rss ^ ^ ; - + is): ,H nmb (CDCW 6 6 99 

(CB.S, 1H),6.44 (C5, s, 1H). 
Examples 108A and 108B 

Uylj^and rr-I^TY^ 

dro-quinolin-4-yl)-carbam.c acid ethyl estsr (Example lo^^ r"g. ' « temperature overnight, 

hydrochloride (12 mg, 0.14 ^^ 

Then, 10 mL water and 10 mL 2N KOH " B ™ a ™~™ a salu(ated bicarbonate solution, and 10 ml 

organic phases were washed with 1 N HO (2 x 10 mL), i« imLci concentrated in vacuo, 

of brine. The combined washed .organ* : extracts ™ e ^Z^Z™ZL< afforded c, S -benzyl-(1 -dimeth- 
Purification by silica gel chromatography using 0-75 /« ethyl "^BTOMneB 
ylcarbamayl^imeW 

mg, 24%) MS m*455 (M + ), 277 (M* - 178 , ' H NMR (CDCI,) 8 . 3 |^^^ ': ii2i3 ^ e ,^ ydro ^ u holin-4-yn-car- 

^SS»SSS«iW-W» - " " - «""* 1946 

(aldehyde, d, 1H), 3.85 (C6/7, s, 3H). 3.79 (C6/7, s, 3H). 
50 Example 109 

analogous to Example 107B. 



35 



40 



45 



45 
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Example 110 



5 "(C6/7.S, 3H). 3.79 (C6/7, s, 3H), 3.37 (N1 -OMe, 8, 3H). 



Example 111 



s, 3H), 3.79 (C6/7, s, 3H) 
Example 112 



0.93 (N1-tBu, 8, 9H) 
Example 113 



Example 114 
Example 115 
Example 116 



Example 115 

30 



Example 116 

35 



(N1-Me, s, 3H) 
40 Example 117 



45 Example 118 
Example 119 
Example 120 



so Example 119 



55 Example 120 
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according to procedures analogous to the sequence ot Examples 107A and 107B. 
s Example 121 



txampie i^i 

a, 1 H), 6.39 (C5, a, 1 H). 1 .19 (C2-Me, d, 3H, J = 6.2 Hz). 



Example 122 

ts 6.40 (C5, s, 1 H), 1 .20 (C2-Me, d, 3H, J = 6.3 Hz). 



Example 123 



35 



nniinfi-1 -carboxY lin flR ' d 1 -ethvl- proovl ester. MS m/z 622 (M + Z),bJtftM * 



6.39 (C5, s, 1H) 
Example 124 



noline-1-carboxvl — 

1H), 6.37 (C5, a, 1H), 1.16 (C2-Me, d, 3H) 

Example 125 



[0354] - B n - hll, r 1 11 J S " S T n Y n - 

q uinolin-4.yl)-carbamicacid methyl ester ^ te y ^^°,^^^^^ a ^oe^ (1 mL) 
dehyde (17 uL, 0.34 mmol), and ^,1**^ 2S mfaqut phase made basic with potassium 
were stirred at room temperature overnight Water 5 mL) was addedj Jieaque^ p washed 
carbonate, and them^rewaseM^ 

8 3.83 <C0 2 Me, s, 3H) 1.20 (C2-Me, d 3H.J == =6 4 Hz). uMom ^^ 
Example 125, with the appropriate carboxaldehyde. 



Example 126 



50 

Example 127 
55 3H), 1 .20 (C2-Me, d, 3H, J = 6.3 Hz). 
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Example 128 



5 3H), 1 .20 (C2-Me, d, 3H, J = 6.3 Hz). 
Example 129 

3H), 1.20 (C2-Me, d, 3H, J = 6.3 Hz). 
Example 130 

s, 3H), 1.27 (C2-Me, d, 3H, J = 6.2 Hz). 
Example 1 31 

(C2-Me, d, 3H, J = 6.2 Hz). 
25 Example 132 

J = 6.3 Hz). 

30 

Example 133 

35 3H), 1.19 (C2-Me, d, 3H, J = 6.3 Hz). 
Example 134 

(C2-Me, d, 3H, J = 6.3 Hz), 0.95 (iPr, d, 6H, J = 6.6 Hz). 
Example 135 

0.98 (tBu, d, 9H). 
Example 136 

d, 3H, J = 6.1 Hz). 
55 Example 137 



48 



EP 0 987 251 A1 



(C0 2 Me, s, 3H). 
Example 138 



(C2-Me, d, 3H, J = 6.2 Hz) 
Example 139 



(C2-Me, d, 3H). 
is Example 140 



30 



35 



40 



1.21 (C2-Me,d, 3H, J = 6.0 Hz) 
Example 141 



(C2-M6, d, 3H, J = 6.2 Hz) 
Example 142 



(C2-Me, d, 3H, J = 6.3 Hz). 
Example 143A 



x B r=^-rsss^*t^Uo^^«— - 

as eluent afforded the title compound (5.10 g, 54%). 



Example 143B 



[0374, Z^v^y^^ 

aw*-^ 1 ^ followed by sodium 

solved in ethanol (100 mL), and W°^ m ™W™^?<l ™ 'left to stand at room temperature 

Zed and washed with water to grve the title compound as a fine powder (4.755 g, 89 A). 



Example 143C 



[0375] z^um* >■ I "T g^SSg^ 

er. To a stirred solution of 7-hyd-o X y-4-hydroxyim.no*-met^ 

irhy,es.er(4.76g, '"^^^^^.^^SS^^^S alter 75 min. (0.95 g. 8.9 
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pad o, OM rinsing with ethanol. and then wate. To .he ..rate ^^^StftSS 
by thedropwise addition of saturated sodium Carbonate riM^ £° ^) wa q 
jas stirred vi 9 orously for 20 min. The aqueous ^^^e^^h S acetate^ x 75 mL . The organic 

title compound as a mixture of stereoisomers (4.49 g, 99%). 



Example 143D 



L y^cidethvl ester. To a stirred suspension of «^»^Sfl added 3 5-bis(Uifluo,omethyl) 
^"l-carboxylic acid ethyi ester (4.49 g, 16.0 mmol) n f ff^^^^ 45 min . sod i Um triaoe.oxyboro- 
benzaldehyde (2.6 mL, 16.0 mmol), followed by aceuc acd (0 9 mL ■J"™™*'"™^ ht ^ (75 mL ) and 
hydride(5.1g,24.0mmoi) was added, andthereac, = 
eJhy. acetate (75mL)wereadded«o.hem, X .u^ 

The mixture was then extracted with emyl g ol cLe product. Purffication by silica gel 

rmXa^ 



20 Example 143E 



30 



35 



40 



tja!£4^^^ acid ethyl ester (4.9 g, 9.7 mmol) and 

Z ylamino)-7-hydroxy-6-methoxy-2-methyl-3 .4-d'r>ydro-2H ' * J „ . c was stowly added met hyl 

anhydrous pyridine (30 mL, 371 mmol) in anhydrous d,chlorome ^ 8 <^ f^f 1 " ™ ° (50 mL) and a n aqueous 2N 
chlorolormate (7.5 mL, 97 mmol). After st,rnng at ^m tempemtur^ for 2 days^ate ( I m 
KOH solution (50 mL) were added to the reaction mDdure * h '*.^ S '^^^^ (5 2 mL) , brine, dried over 



Example 144 



[0378] - , (J3 .-^■ t n, l .~,h V l-be n : l ) ""'^^ 

2H guinoiine^galic acjd ethyl ester. A solution o c*-4-[ g*»ff%£g acid y ; thyl ester (5 .o g, 8.0 
no]-6-methoxy-7-methoxycarbonyloxy.2-methyl-3,4-d,hyd^ 

mmol) and potassium carbonate (2.2 g, 16 mmol) ,n methanol ™L) wa tne n extracted with ethyl acetate 
(M* +2 ), 583 (M + + 19); iH NMR (CDCI 3 ) 87.07 (C8, s, 1H), 6.36 (C5, s, 1H). 



45 Example 145 



^„innl i n a - 1 .carboxvlic acid ethyl ester. A solution of *™^ sler ( ^ mg, 0.053 mmol). triphe- 

nylphosphine (28 mg, 0.11 ^«^^^Z^**<£ " tion ° f me so ' Uti ° n "** by 
m g, 0.11 mmol) in benzene (I mL)^^ 

thyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester. 
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Example 146 



1H), 6.39 (C5, 6. 1H). 1.15 (C2-Me, d, 3H. J = 6.2 Hz). 



Example 147 



6.40 (C5, S.1H) 
Example 148 



s. 1H) 

Example 149 



1H), 6.43 (C6. s,1H),1.U(C2-Me, d, 3H, J - 6.2 Hz). 
2S Example 150 

30 

Example 151 

Example 152 

6.44 (C6, s, 1H). 
Example 153 

3H I, J = 7.1 Hz),1.14(C2-Me,d, 3H, J = 6.0 Hz). 
Example 154 

(C8, s, 1H), 6.39 (C6, s, 1H), 1.16 (C2-M6, 0, 3H, J = 6.0 Hz), 
ss Example 155 
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1H), 6.40 (C5, s, 1H), 1 .17 (C2-Me. d, 3H, J = 6.1 Hz). 

Example 156 

s .03911 **±1S* ^^ 

rim-gH-Quinoline-l ^rhnyyiin ac.d ethyl ester. MS m/z 723 (M I 

1H), 6.39 (C5, 8,1H),1.17(C2-Me, d, 3H, J = 6.1 Hz). 
Example 157 

7= 7.0Hz),1.29(CO 2 Et,t,3H,J = 7.1Hi), 1.16 (C2-Me. d, 3H. J = 6.2 Hz). 
15 Example 158 

1H),6.39(C5, s, 1H). 

20 

Example 159 

25 6.44 (C5, S, 1H), 1.14 (C2-M9, d, 3H, J = 6.1 Hz). 
Example 160 

1H), 6.40 (C5, s, 1H). 
Example 161 

7.10 (C8, a, 1H). 6.39 (CS. I 1H), 1.16 (CZ-Me. d. 3H, J = 6.2 Hz). 



Example 162 



40 



- .' _ . . ^ ni 1 I _ c n u-»\ 



1.16(C2-Me, d, 3H, J = 6.0 Hz) 
45 Example 163 



6 7.08 (CB,' s, 1H), 6.39 (C5, a. 1 H), 1.18 (C2-Me, d, 3H, J = 6.1 Hz). 



Example 164 



55 



Lu^.riihvdr 0 -2H- T i """™-^ arboxvllR add ethyl ester. P epa ed I By uea 9 ou 
^Uw5^^ 0.2 mu nlano, w*h an 

line-1-carboxylic acid ethyl ester (E*^ 1 ** ^ ™ temperature Atter 45 minutes, acidification with 
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6.39 (CS s, 1H), 3.79 (C6-OMe, s, 3H), 1.16 (Me, d. 3H, J = 6.1 Hz). 



Example 165A 



4,7-dime,hoxy-quino,ine<1.6^^ 

to -78 «C. and methyl magnesium chloride (3.8 mL of a 3^ soiu .o y wgs 

mixture was stirred a. -78 «C tor 1 h, men, r,e*ylchto ro. onmMU mL iMmm ^ ^ ^ ^ minu(es , 6 

fiUeTed and concentrated ti vacuo to give 1 .99 g of the title product (99%). 



Example 165B 



• -, ^.h^w 5 methvl-3 4-dihvdro- 2Hj^uinoling±carb oj^ acid ethvl ester. To 
a stirred solution of 6-benzyloxy-7-methoxy-2-methyM oxo 3£a, y ^ and 
(1.99 g, 5.39 mmol) in 95% ethanol (20 mL) was added ^^'^5^ J^ed, and the mature 



25 Example 165C 



stirred solution ot 6-b e nzyloxy-4-hydroxy,m no-7-methoxy 2 diethyl 3,A-*W J aluminum-nickel 
ester (2.05 g, 5.33 mmol), in ethanol (20 mL) and aqueous ^2N KOH (16 mL ™ j ta addi , iona l 

al.oy (1.82 g, 50% Ni, 21.2 mmol) in portions. The react, « ~ for 3 h. Additional aqueous 2N 

aluminum-nicke, alloy (1 .82 «. 21 2 ^^^^^tCJL- was men tittered through a bed 

dlchloromethane as eluent afforded 387 mg of the title compound (26 ft). 



Example 165D 



Lv ynn fl dd ethvl ester. To a stirred ^^^^^Zl added ^-hJirifluoromethvl) 

lineVcarboxylic acid ethyl ester (387 mg, 1 38 mmol) ^TT^^^lllcn was stirred a. room tem- 
benzaldehyde (225 pL, 1 .38 mmol), '°'|° we ^^ y° 6 .^^^^ 2 qs mmol^»^ ad^ed. The reaction was stirred at room 
perature for 1 h, then sodium tnacetoxyborohydnd (4« mgj MB mm o. was ^ potassium 

temperature for 5 h. Water (5 mLV was added.^ ^ " cabined o^anic phases were washed 

carbonate. The mixture was then extracted wrth ethy la ^etate (3 x 10 m) ^ p uriflC ation by 



50 Example 165E 



[0404] m 1 I" S-Ris-triflnommethyf-ben ^ggSSS .- 

LL^ ^-riihydro^H- THn^'^-i^rboxvlic acid ethyl ester. To a stirred sovran 1 

z^in^^ L, hy , chloroformate 

and anhydrous pyridine (2.5 mL) in anhydrou^ch ^ 

(0.7 mL, 9 mmol). After stining ,3 x io 17 and the combined organic phases were 
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5 Example 166 

^ I nuinmine-l-ra W . acid ethyl gS*^g^gSSS^ acidemy, es.er (500 mg. 0.80 
no]-7- m ethoxy^-memoxycarbonyloxy-2-methyl-3,4-dihydro 2H "J*™ > temperature overnight. 

,o mmol) and potassium carbonate (222 mg. 1LB mmoOj ^^t^ Sional water (20 ml.) was added 
A small amount of water was ^^^^f 3 ^ t yrZ combined organic extracts were washed 

(CDCI 3 ) S7.08 (QB, s, 1H), 6.52 (C5, s, 1H), 1.15 <C2-Me, d, 3H, J = 6.0 Hz). 



20 



25 



Example 167 



no]6-hydroxy.7-methoxy-2-methyl^ 

nylphosphine (28 mg, 0.11 mmol). ethanol 0 6 ^ t «^ £ f^Sicationd the solution directly by 
mg, 0.11 mmol) in benzene 20 m g o, the title compound (67%): 

K^o^^ 

thyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester. 

30 

Example 168 

35 d, 3H, J = 6.1 Hz). 
Example 169 

6.39 (C5, s, 1H), 1.17 (C2-Me, d, 3H, J = 6.1 Hz). 
Example 170 

1.17(C2-Me, d, 3H, J = 6.2 Hz). 
Example 171 

50 [0411] d^am- ^ r ^:^ 

V-riihYdro-2H-au i^'i"^-i^rboxvhc ac.d ethyl ester. MS m/z 633 (M + ij.«> < 
(C5, s, 1H), 1.18 (C2-Me, d, 3H, J = 6.1 Hz). 

55 Example 172 
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ylte acid ethyl ester (0.200 g, 0.346 mmol) and tetrahydrofu-an (2"^^^c^v«s< 
M solution ol n-butyl lithium in hexanes (0.23 g, ^'^™!^ < 5l*^^^^^^^^lto 0^ an?siirred for 90 tnin. The 
then methyl iodide (0.026 mL. 0.41 mmol) was added an A It* '^^™™x7 ure was extracte d three times with 
reaction was quenched with saturated ammonium fl | tereo and concentrated in vacuo 

cichloromethane. The combined organic layers followed by 70°/. 
to give crude product. Purification by silica gel ch ^^ h * "fSP^-TL + m- 1 H NMR (CDCU) 8 7.85 (bs, 
ethermexanes as eluent afforded the desirec I methyla ted P^^^f^/^^^.SH J = 7.0Hz). 

Example 173 

[0414] M 4J(15^^ ^ 
9H^ ,jinoline-1-r ^™v^ acid ethvl ester. Example 16. 



Example 174 

[0415] r^g] 4 ^(3,5^^^ 
n ninmin Q -i-cart)o vY'^ «cid ethvl ester. Example 44. 



Claims 

1 . A compound of the Formula I 




Formula I 



a prodrug 



thereof, or a pharmaceutical^ acceptable salt of said compound or of said prodrug; 



wherein R 1 is hydrogen, Y, W-X, W-Y; 

wherein W is a carbonyl, thiocarbonyl, sulfmyl or sulfonyl, 

X is -O-Y, -S-Y, -N(H)-Y or -N-(Y) 2 ; 
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45 



substiiuent is also optional* substituted with from one to nme fluonnes, 
R3 is hydrogen or Q; 

whereinOisafully saturate^ 

branched carbon chain v^we.nmecarbons.ometthanth^ecmgrar~^y^ p 

with one heteroatom selected from oxygen, sulfur and f^^^^^^XTh hydroxy, said 

or tri-substituted independently with halo said c **°" *° « wHh oxo, 

^is?paU«^ 

ally having one ^'•"'S^tSSWS^ or Jy unsaturated three to s« membered 

;:r. n aK« 

effluents are also optionally substituted with from one to nine fluorines; 
fa^tiogr^^ 

^Tcnetotwohet'eroa.orns selected •^^J^^Sffl*'*^ 
wherein said V« substituen. is opbonaHy mono-, 

stituent is also optionally substituted with from one to nine fluonnes; 
wherein either must contain Vor R 4 must contain V; and 



withT; 
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wWnTfcapan^saturate^^ 

ally having one to four heteroatoms selected r^T^^ZSZS^^ <° * membered 

(C 2 -C 6 )alkenyl, hydroxy, (C,-C 6 )alkoxy, (C 1 -C 4 )a.kylth,o, ^J^fctfluert is optLally 

Uoarbonyl. mono-N- or ^^i^t^ amino, nrtro, oy 

mono-, di- or tri-substituted independently with hydroxy ^^^^^ (C) -C 6 )alkyl sub- 
ano, oxo, carboxy, (C r C 6 )alkyloxycarbonyl. mono-N- or di-N ,N [C, ^alkylammo, 
stituent is also optionally substituted with trom one to nine fluorines. 

A compound as recited in claim 1 wherein 

the C 2 methyl is beta; 
the C 4 nitrogen is beta: 
Rf is W-X ; 

W is carbonyl, thiocarbonyl or sulfonyl; 

X is -O-Y-, S-Y-, -N(H)-Y- or -N-<Y)£ (C-CJalKyl optionally having from one to nine 

Y for each occurrence is independently Z or (C,-C 4 )aiKyi, saio \y, ^4) 1 * 

heleroatoms selected independently from oxygen, sulfur and nitrogen; 
wherein saHZ subset te opt to n a ,^^^ 

(CVC^altoxy, (C,-C 4 )alkylthio, nitro, cyano, oxo, or ^^S^X^nOit ^^kytane 
^alVnetothreeheteroato^se^ 

wherein said V ring is optionally mono-, d,-, tn- or -WW subsniu ^ tiona| , mono ., di . 

ing from one to nine fluorines; 

R4 j S (C r C 4 )alkyl; hi , mnpn nr , c . c , alkoxy said ( Cl -C 6 )alkoxy optionally having from one 

R6 and R 7 are each independently hydrogen, or (C, -C 6 )aiKoxy, saw ^ e| 
to nine fluorines or said (C 1 -C 6 )alkoxy is optional* mono-substrtuted with T, 

Pirated fullv saturated or fully unsaturated five to six membered ring optionally 
wherein said T substituent is optionally mono-, d.- or tn ^sututea in ■ > 

R5 and R 8 are H, 

or a pharmaceutically acceptable salt thereof. 
3. A compound as recited in claim 2 wherein 

Xi'oTrereinYis^^ 

Q is (C-Wlene and V is phenyl pyridinyl " independently wMl hal0 , (C r C 6 )alkyl, hy- 

wherein said V ring is optionally mono-, oV or tn subst, Mea i J y ^ ^ nine 

droxy, (C,-C 6 )alkoxy, nitro, cyano or oxo wherein said (C,-C 6 )alkyl suostnueni op 

each independently hydrogen or^^W-^-C^o^^^^ 



to seven fluorines, 
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or a pharmaceutical^ acceptable salt thereof. 

I A compound as recited in claim 3 wherein 

Q is methylene and V is phenyl or pyndinyl; bstituted inde pendently with halo, nitro or (C r C 2 )alkyl. 

wherein said V ring is optrcnally mono- d,- J ' pharmaceutically acceptable 

wherein said (C,-C 2 )alkyl substituent optionally has from one to five nuomes, h 

salt thereof. 

5 A compound as recited in claim 1 wherein said compound is: 

^WS^to^^Wc*^^*™^ -Z-memy^ihydro-ZH^u^e. 

noline-1 -carboxylic acid ethyl ester, 
or a pharmaceutically acceptable salt of said compounds. 
6. A compound as recited in claim 1 wherein said compound is: 
(2 R4S,4-l(3,5-bis4ri,,uoromethy,-benzy,)^^ 

2H-quinoline-1 -carboxylic acid ethyl ester, 
or a pharmaceutically acceptable salt of said compounds. 

7. A compound as recited in claim 4 wherein 

Y is ethyl; 

R3 is 3,5-dichlorophenylmethyl; 

% LTtfare a each methoxy, or a pharmaceutic acceptable sal, thereof. 

8. A compound as recited in claim 4 wherein 

Y is ethyl; 

R3 is 3,5-dinitrophenylmethyl; 

SanrR^eachmefhoxy.orapharmaceuticallyacceptab.esal.thereo.. 

9. A compound as recited in claim 4 wherein 
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Y is ethyl; 

r3 is 2,6-dichloropyddin-4-ylmethyl; 

R6 and areeach methoxy, or a pharmaceutally acceptable salt thereof. 

10. A compound as recited in claim 4 wherein 

Y is ethyl; 

R 3 is 3,5-bis-trifluofomethylphenylmethyl; 

RS t7X each methoxy, or a pharmaceutic acceptab,e salt thereof. 

11. A compound as recited in claim 4 wherein 

5 Y is ethyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 

is methyl; 
R6 is methoxy; and 

R7 is hydrogen, or a pharmaceutical^ acceptable salt thereof. 

20 

12. A compound as recited in claim 4 wherein 

Y is ethyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 
25 R 4 is methyl; 

R6 is hydrogen; and , u «~«i 
R? is methoxy, or a pharmaceutical^ acceptable salt thereof. 

13. A compound as recited in claim 4 wherein 

30 

Y is isopropyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 

S and R7 areTach methoxy, or a pharmaceutical^ acceptable salt thereof. 

35 

14. A compound as recited in claim 4 wherein 

Y is ethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

R6 andR7 a^each methoxy, or a pharmaceutically acceptable salt thereof. 

15. A compound as recited in claim 4 wherein 

45 Y is 2,2,2,-trifluoroethyl; 

R 3 is 3,5-bis-trifluoromethylphenylmethyl; 

5 andR7a;e an each methoxy, or a pharmaceutic acceptable sal. thereof. 
so 16. A compound as recited in claim 4 wherein 
Y is n-propyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 
55 5 anr^are^each methoxy, or a pharmaceutically acceptable salt thereof. 

17. A compound as recited in claim 4 wherein 
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Y is tert-butyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 

% ^ITach methoxy, or a pharmac aurally acceptable salt thereof. 

18. A compound as recited in claim 4 wherein 

Y is ethyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 
R* is methyl; 

R6 is trifluoromethoxy; and . 
R7 is hydrogen, or a pharmaceutical^ acceptable salt thereof. 

19. A compound as recited in claim 1 wherein 

the C 2 methyl is beta; 
the C 4 nitrogen is beta: 
R1 isW-Y; 

mono-substituted with Z; 

wherein Z is a oartially saturated, tally saturated or fully unsaturated three to six membered ring optionally 
ent optionally substituted with from one to nine fluorines; 

one to nine fluorines; 

R 4 is (C-,-C 4 )alkyl; nannrtr r \alkoxv said (CVC fi )alkoxy optionally having from one 

R6 and R 7 are each independently hydrogen or (C r C 6 )alkoxy, saa io, o 6 j y 
To nine fluorines or said (C r C 6 )alkoxy is optional* mono-substrtuted w,th T, 

» ■ Tka n^rtiallv saturated fully saturated or fully unsaturated five to six membered ring optionally 
wherein said T substituent is optionally monu , u. ^ikvloxvcarbonyl, mono-N- or di-N, 

RS and R6 are H, or a pharmaceutically acceptable salt thereof. 
20. A compound as recited in claim 1 9 wherein 

Y is SSStf. «* (C,'C4)a>kyl optionally having from one to nine fluorines; 

Q is (C r C 4 )alky.ene and V is *^^«W^**6 independent* w*h halo, (C,-C 6 )alkyl. hy 

droxy ?c^ 

KSffS each independently hydrogen or (Cl .C3)alkoxy. said (C^alkoxyop.^nalty having from one 
to seven fluorines, or a pharmaceutically acceptable salt thereof. 
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ceptable salt of said compound. 

22. A compound as recited in claim 20 wherein 

Y is n-propyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 

% and r" areTaeh methoxy, or a pharmaceutically acceptab.e salt thereof. 

23. A compound as recited in claim 1 wherein 

the C 2 methyl is beta; 
the C 4 nitrogen is beta: 

Y tetC -OJalkenyl or (Chalky., said (C 2 -C 6 )alkenyl or ( Cl -C 6 )alkyl optional* having from one to nine 
luorines oVfC^alkyl optional* mono-substituted wrth Z; 

wherein Z is a partially saturated, fully saturated or fully unsaturated three to ikMbnd ring optional* 
substituted with 1rom one to nine fluorines; 

one to nine fluorines; 

Ff» is (C, -C 4 )alkyl; ta ito«u said (C-Cslalkoxy optionally having from one 

rs and R? are each independently hydrogen or (C,-C 6 )alkoxy, saia to, y h 

to nine fluorines or said (C,-C 6 )alkoxy is optionally mono-substituted v«th T, 

wherein T is a parte.* saturated, fully saturated or ful.y unsaturated five to srx membered ring optionally 
S^etoLhe^^^ 

wherein said T substituent is optionally mono-, di- or tri subsmuiea inaep ' * di-N, 

R5 and R 8 are H, or a pharmaceutically acceptable salt thereof. 
24. A compound as recited in claim 23 wherein 

Y is (C,-C 4 )alkyl, said (C,-C 4 )alkyl optionally having from one to nine fluorines; 

RC^eachWependently hydrogen or^-C^koxy^idCC^sW^a^hav^.^one 
to seven fluorines, or a pharmaceutically acceptable salt thereof. 
5 25. A compound as recited in claim 1 wherein said compound is 

t2R .4Sl (3,5-bis,ri„uoromethy,-ben Z ylH 1 -bu<y,-6,7-dime,hoxy.2.me,hyM ,2,3, 4 -«e,rahydro-c,u n o,in^yl)- 
carbamic acid methyl ester or 
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PH.4SJ <3,5*is-uifluor^^ 
lin-4-yl]-carbamic acid methyl ester, hydrochloride 

or a pharmaceutical^ acceptable salt of said compounds. 

5 

26. A compound as recited in claim 24 wherein 

Y is n-butyl; 

r3 is 3,5-bis-trifluoromethylphenylmethyl; 

% methoxy, or a pharmaceutical* acceptabie sal, o. said compound. 

27. A compound as recited in claim 24 wherein 

15 Y is 2-ethylbutyl; 

R3 is 3,5-bis-trifluoromethylphenylmethyl; 

rs and are a each methoxy, o, a pharmaceutic acceptable sat thereof. 
20 28. A compound as recited in claim 1 wherein 

the C 2 methyl is beta; 
the C 4 nitrogen is beta: 
R 1 is Z; 

^rein Zl.« p«*«y -hi"--. ^ —umlod or fully ~ to * '7?^? ^ 0 P ,loni11 ^ 

30 having one to nine fluorines; 

nitrogen; .. m ^ H\ tri or tetra-substituted independently with halo, (CrC^alkyl, 

wherein said V ring is optionally mono-, d.-, tn- or ^^"^ substr tuent is optionally mono-, di- 

4 o ing from one to nine fluorines; 

To nine fluorines or said (C,-C s )alkoxy is optionally mono-substrtuted wrth T, 

*h Bre in T is a oartially saturated, fully saturated or fully unsaturated five to six membered ring optionally 

RS and R8 are H, or a pharmaceutical^ acceptable salt thereof. 
29. A compound as recited in claim 1 wherein 

55 

the C 2 methyl is beta; 
the C 4 nitrogen is beta: 
R1 is W-Z; 
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totwo'heteroatoms selected independen^^ 

herein sariZsubstituentis optionally mono- ; °' a Clowcart^nyl said (C, C 4 )alkyl optionally hav- 
(C ) -C 4 )alkoxy,(C 1 -C 4 )alkylthio,nitro,cyano,oxo,or(C 1 -C 6 )alkyloxycamonyi,saia^ n 4 , 

ing from one to nine fluorines; mornh «rad Dartiallv saturated, fully saturated or fully 

one to nine fluorines; 

R 4 is (C r C 4 )alkyi; (C,-C R )alkoxy optionally having from one 

R6 and are each independently hydrogen or (f r^alkoxy sa « I o 6 ) y 
to nine fluorines or said (C.-CeJalkoxy is optionally mono-substrtuted with T, 

rt - iK/ c at ..r«t e d fullv saturated or fully unsaturated five to six membered ring optionally 

wherein said T substituent is optionally mono-. * a l ^ 7 w ^ yl] mono-N- or di-N. 

^^^'^^^^^^""^ 

R5 and R8 are H, or a pharmaceutical^ acceptable salt thereof. 

30. A meth* for treating athetosis, **«£Z£^ S C£2S2Z !SS£ 
poalphalipoprotainemia, "VP^ 0 ' 6 * 16 ' 0 ^ reperfuston injury, anaplastic 

lar disorders, angina, ischemia, cardiac .schema, f^^^^SLnL in a mammal (including a 
restenosis, hypertension, vascular complications of ^^^ZetTZi treatment an atherosclerosis, 
human being either male or female) by adm.m8tar.ng to a mammahn T^SZLairta. hypercholester- 
peripheral vascular disease, dyslipidemia, hyPerbatahpop«.t mm. ^^^^ J^a, cardiac 
olemia, hypertriglyceridemia, W^J^ [epenU sion injury, 

thereof, or a pharmaceutical* acceptable salt of said compound or of said prodrug. 

31. A method as recited in claim 30 wherein atherosclerosis is treated. 

32. A method as recited in claim 30 wherein peripheral vascular disease is treated. 

33. A method as recited in claim 30 wherein dyslipidemia is treated. 

34. A method as recited in claim 30 wherein hyperlipoproteinemia is treated. 

35. A method as recited in claim 30 wherein hypoalphalipoproteinemia is treated. 

36. A method as recited in claim 30 wherein hypercholesterolema is treated. 

37. A method as recited in claim 30 wherein hypertriglyceridemia is treated. 

38 A method as recited in claim 30 wherein cardiovascular disorders are treated. 



acceptable carrier, 
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Mestero.emia.ca*^^ 

fusion injury, anaplastic restenosis. ^^^nTa^nd o. cfcim 1 , a prodrug thereof, or a 

™— 

expound c^ orsaid prodrug and a pharmaceutical* acceptable carr,er. 

^.Ap—ut^corn™ 
prising 

questrant; and 

a pharmaceutical carrier. 

43 Apharmaceuticalcombina^^^ 

reductase inhibitor or a MTP/Apo B secretion mhibrtor. 

M A pharmaceutic, combination composition as recited in claim 42 wherein the second compound is ,ova S ,a,in, 

simvastatin, pravastatin, fluvastatin, atorvastatm or rrvastatm. 
45. A method ,or treating atherosclerosis in a mamma, comprising administering to a mammal in need o, treatment 

thereof; 

afUstcompound.saafirstc^pc^^ 

acceptable salt ot said compound or of sari lf»*» reductase innibi(or , an MTP/Apo B secretion 

46 A method for treating atherosclerosis as recited in claim 45 herein the second compound is an HMOO* re- 
' ductase inhibitor or a MTP/Apo B secretion mhtator. 

pravastatin, fluvastatin, atorvastatin or nvastatin. 
48. A kit comprising: 

~ zxzss. .... — » — - « - -~" ~ 

pounds result in a therapeutic effect. 

j . UK/ . n /- n A reductase inhibitor or an MTP/Apo B 
55 49. A kit as recited in claim 48 wherein said second compound ,s an HMG-CoA reductase 

secretion inhibitor. 

50. AKnasrecnedinc^g whore, sa«second .^M^-n— P-^*^"* 
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vastatin or rivastatin. 
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